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FOREWORD

This report documents the first phase of An Analytical and Conceptual
Design Study for an Earth Coverage Infrared Horizon Definition Study
performed under National Aeronautics and Space Administration Contract
NAS 1-6010 for Langley Research Center,

This study provides for delineation of the experimental data required to
define the infrared horizon on a global basis and for all time periods.
Once defined, a number of flight techniques are evaluated to collect the
experimental data required. The study includes assessment of the
factors which affect the infrared horizon through statistical examination
of a large body of meteorological information and the development of a
state-of-the-art infrared horizon simulation.

The contractual effort was divided into numerous subtasks which are listed
as follows: )

Infrared Horizon Definition - A State-of-the-Art Report

Derivation of a Meteorological Body of Data Covering the Northern
Hemisphere in the Longitude Region Between 60°W and 160°W from
March 1964 through February 1965

The Synthesis of 15u Infrared Horizon Radiance Profiles from
Meteorological Data Inputs

The Analysis of 15u Infrared Horizon Radiance Profile Variations
Over a Range of Meteorological, Geographical, and Seasonal
Conditions

Derivation and Statistical Comprison of Various Analytical Techniques
Which Define the Location of Reference Horizons in the Earth's
Horizon Radiance Profile

The 15p Infrared Horizon Radiance Profile Temporal, Spatial, and
Statistical Sampling Requirements for a Global Measurement Program

Evaluation of Several Mission Approaches for Use in Defining Ex-
perimentally the Earth's 15u Infrared Horizon

Evaluation of the Apollo Applications Program Missions for an Earth
Coverage Horizon Measurement Program in the 15y Infrared Spectral

Region

Computer Program for Synthesis of 15y Infrared Horizon Radiance
Profiles

Compilation of Computer Programs for a Horizon Definition Study




Compilation of Atmospheric Profiles and Synthesized 15p Infrared
Horizon Radiance Profiles Covering the Northern Hemisphere in the
Longitude Region Between 60°W and 160°W from March 1964 through
February 1965 - Part I

Compilation of Atmospheric Profiles and Synthesized 15u Infrared
Horizon Radiance Profiles Covering the Northern Hemisphere in the
Longitude Region Between 60°W and 160°W from March 1964 through
February 1965 - Part II

Horizon Definition Study Summary - Part I

The study results for the first five subtasks listed previously are of consid-

erable interest and warrant wide distribution to the scientific community.

Honeywell Inc., Systems and Research Division, performed this study pro-
gram under the technical direction of Mr. L. G. Larson. The program was
conducted during the period 28 March 1966 through 10 October 1966.

Acknowledgment is extended to GCA Corporation for their contributions on
atmospheric physics and meteorology. Specifically, Dr. F. House and Mr.
J. Mariano made significant contributions to the numerical analysis of pro-
file synthesis.

Gratitude is extended to NASA/Langley Research Center for their technical
guidance, under the program technical direction of Mr. L. Keafer and direct
assistance from Messrs. J. Dodgen, R. Davis and H. Curfman, as well as
the many people within their organization.
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COMPUTER PROGRAM FOR SYNTHESIS
OF 15 4 INFRARED HORIZON
RADIANCE PROFILES

By Robert W. Blencoe and Donald D. James
SUMMARY

The computer program for synthesizing infrared radiance profiles from
temperature profiles and corresponding pressure profiles is defined. This
program, designated CORPS (Comprehensive Radiance Profile Synthesizer),
has numerous options which profiles the user with extreme flexibility in
studying the effects of various atmospheric conditions on infrared radiance
profiles., The mathematical model is developed using the Plass and Elsasser
methods of computing atmospheric transmittance of particular gases. A
number of other computational options are also available to assist the user
in examining combinations of atmospheric model variables. The complete
coding information, input data, and output data is presented for the program
user,




INTRODUCTION

A number of theoretical and experimental definition programs have been con-
ducted in the past to assist in the development of horizon sensors for space
vehicle guidance and control. These programs have considered many of the
factors which affect the infrared radiation emanating from the Earth's hori-
zon but, in general, have been hampered by the lack of a significant number
of radiance profiles used in conducting statistical analysis of profile varia-
tions. As a result, the need persisted for compiling a broad profile base

of sufficient sample size to obtain a high statistical confidence. Synthesi-
zing radiance profiles can be accomplished from temperature profiles, but
such a large task demands the use of computer facilities.

It is also important to examine the variation of the horizon radiance profile
with respect to various factors which determine the profile. Implicit factors
such as time, latitude, longitude, and various geomorphological and meteoro-
logical conditions are related to radiance in a very complex way. There-
fore, the study of variation due to these factors must be conducted statisti-
cally.

Certain atmospheric factors such as clouds, azimuth, refraction, Doppler
broadening, and absence of local thermal equilibrium also affect the rad-
iance profile. To measure their effect, experiments must be conducted in
which each factor is varied separately and the results compared.

The computational models for synthesis of radiance profiles must also be
studied. Available are the Plass transmittance model, the Elsasser trans-
mittance model, the choice of spectral interval, the choice of tangent height
resolution, and the choice of the approximations used to describe tempera-
ture and pressure input profiles. Again many controlled numerical experi-
ments must be made to determine the best among these choices from the
point of view of accuracy and computing speed.

Many computer programming experiments and techniques analyses have been
conducted; the results of these studies form the basis for the computer pro-
gram for synthesizing horizon radiance profiles discussed in this report.
The total composite program has been identified as CORPS (COmprehensive
Radiance Profile Synthesizer).

The program CORPS provides an effective computing tool to perform the
horizon definition study. It represents a significant improvement in both
accuracy and speed of radiance profile synthesis. More importantly, it
makes available for the first time a tool for the efficient study of the com-
plete horizon definition problem. The user can easily select input options,
computational options, and output options which will provide the results
needed in a form that can be rapidly compared and analyzed.

This report describes the program in sufficient detail to allow the scientist
to direct its use and to allow the computer programmer to control, maintain,
and modify its performance.




METHOD

PHYSICAL PROBLEM

The program calculates the radiance profile, N(HT)’ of the Earth's horizon
in each of 25 equal spectral intervals from Vy = 600 crn“1 to v, = 725 cm_l.
Physically, a horizon radiance profile is generated as a radiometer "looks"
over a small solid angle from a satellite, and scans from the center of the
Earth toward the outer edge of the Earth's atmosphere. At each position of
the scan line (see Figure 1), there is a minimum distance from the scan line
to the surface of the Earth, This distance is called the virtual tangent height,
HT’ of the scan line and is the independent variable of a radiance profile,

At negative virtual tangent heights, the scan line strikes the Earth's surface.
At small positive virtual tangent heights, the scan line just misses the Earth's
surface and, therefore, passes through more of the atmosphere, Due to

this, the radiance at a small positive virtual tangent height is usually slightly
larger than it is for negative virtual tangent heights. As the scan line rises
and the virtual tangent height gets much larger positively, the radiance drops
to nearly zero because the atmosphere is becoming less and less dense. Thus,
if radiance versus virtual tangent height were plotted, the characteristic shape
of a radiance profile as shown in Figure 2 would be obtained,

1

In the spectral interval v, = 600 cm” " to v, = 725 em™!, the only appreciable

contributors to the radiation sensed by the radiometer are carbon dioxide
(C02), ozone (03), and water vapor (Hzo). Of these, 002 is by far the most

significant,

MATHEMATICAL MODEL

Summary

The basic input to the radiance profile calculations is a temperature profile
and a pressure profile. From these data three quantities are computed at
each virtual tangent height and at each point s along the corresponding scan
line (see Figure 1). They are the optical depth u(HT, s) the effective

temperature ’I‘(HT, s) and the effective pressure IS(HT, s). From these

three quantities the transmittance T of each gas is computed for each of
the 25 spectral subintervals, That is,
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"co, (s, = fcoz[(u(HT, s), T(H, 8),PHEL, ), \))]

s), T(Hry,s), P(HL, 8), v)]

THZO (HT,s, V) = fH o

Jolwtiiy. s, Ty, 8), By 5), v

The total transmittance for the atmosphere is obtained by

T(HT, s,V) = TCOZ(HT’ s, V)* ’7'03 ’(HT, S, VX THzO(HT’ s, V)

Then the radiance N(HT, v) for each wave number v and each virtual

tangent height HT is computed by

T
o}

N(HT, v) = f B(vT)d1+B(v, T ) 7,
1
where
AV
B(v,T) = pvi/(eT -1),

p= 1,19089 x 10_5, erg cm/sec/steradian,
q= 1.4389, °K cm,

To = temperature at the Earth's surface, °K,

satellite if H,, £ 0,
A T
zero if HT >0

{transmittance from the Earth's surface to the
7' =

(1)

(2)

(3)

(4)

(5)

(6)

Finally, the radiance profile for the entire spectral interval is found using

\P)
N(HT) = f N(HT, WEF(v) dv

Y1

where F(v) is a filter function to weight the wave number \

(7



Calculation of u, T, and P

The optical depth is calculated using

S P(s) T

- — 0.
u(Hy,s) = j CCOZ(S) P, T(s) ds (8)
(o]

where CCO (s) is the mixing ratio of carbon dioxide in parts per million,
2

PO = 1000 mb, and TO = 273, 0°K. The effective temperature is calculated

using

(9)

\ f’(HT,s) = (10)

Calculation of T

There exist two methods to compute the transmittance of a radiating gas.
The first, due to Plass, has only been developed for carbon dioxide. The
second method, due to Elsasser, is somewhat less accurate but can be used
to study all three gases.

Plass method., == The inputs are the three quantities u(HT, s), T(HT’ 8),

and fD(HT, s) and eight coefficients which depend on wave number, Al(v),

1;‘12;;)}); Bl(\)), Bz(\)), Co(v), Cl(\)), Cz(\)), and CS(\)). - (See Tables 1 and 2).

F = log, (u* P) (11)

is completed and then
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Spectral
Sub Interval
600 = 608
600 = 608
605 = 610
605 = 610
610 = 615
610 = 618
6185 = 620
615 = 620
620 = 62%
620 = 6285
628 = 630
625 = 630
83C = 638
630 = 635
635 =« 640
635 = 640
640 = 645
640 = 648
645 = 680
645 = 650
650 = 655
650 = 6588
658 = 660
655 = 660
660 = 665
660 =« 668
665 « 670
665 = 670
670 =« 678
670 = 675
6785 = &80
675 = 680
680 = 685
680 = 685
68% = 890
688 = 690
690 = 605
660 = 695
668 « 700
665 700
7€0 708
700 « 708
768 =« 710
705 « 710
710 « 718
710 =« 718
718 = 720
718 « 720
720 = 728
720 = 728
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Y= {C (v) * F+C2(\))]*F+C1(\))>>¥<F+CO(\)) (12)

Y= Y4+ [Al(v) + By (V) * F] % (T - 250)

+[A2(v) + By(v) * F] * (T2 - 62 500) (13)
and finally,
7C02 (HT, s,v) = exp(-exp(Y)) (14)
Elsasser method, -- The computation of T for each gas will be dis~

cussed separately, For ozone, first a 'reduced' optical depth u* is compu-
ted using

S
P(s) 273 .
wk(H =

T8 (15)
f g73 |12
Of coj(s) (0.132) ('rf‘('s') ds, if P(s) > 13.4,

where CO is the mixing ratio for ozone,

Next, a value of the logarithm of the generalized absorption coefficient L
depending on the value of v is obtained from Table 3,

Finally ™0 (HT, s, V) is computed by forming the sum,
3

1og10 u*(HT, s) + log10 L,
and using linear interpolation and Table 4,
Again, a '"reduced" optical depth u* (HT, s) for H O is calculated using

3/2

wk(Hp, s) = 1,292 x 1073 f H O(s) ‘101(3)2) ‘%383) ds (16)
o

where CH O (s) is the mixing ratio for water vapor, Next, a value for
2

1og10f, is obtained from Table 5,

The value obtained for log

is now corrected for temperature effects
using the formula

10



TABLE 3,

- GENERALIZED ABSORPTION COEFFICIENTS FOR OZONE

Wave number Vv Logyg L Wave number v Log; o L
600-605 -5.33 665-670 -2,35
605-610 -4.83 670-675 -2.27
610-615 -4.35 675-680 -2.19
615-620 -3.97 680-685 -2.14
620-625 -3.67 685-690 -2,12
625-630 -3.42 690-695 -2,12
630-635 -3.22 695-700 -2.16
635-640 -3.06 700-705 -2.25
640-645 -2.91 705-710 -2.29
645-650 -2. 77 710-715 -2.28
650-655 -2. 65 715-720 -2.23
655-660 -2.54 720-725 -2.09
660-665 -2, 44

TABLE 4. - TRANSMITTANCE TARLE FOR OZONE
Log, gu* + Log, oL 103 Log, qu¥ + Loglof_, 1'03 Log, gu¥ + LOgloi‘ 'ro3

-4, 3 1,000, -2.9 0.868 -1.5 0. 418

-4.2 0. 992 -2.8 0. 849 -1.4 0. 366

-4.1 0. 984 -2, 0.830 -1.3 0. 312

-4, 0 0. 976 -2.6 0.809 -1.2 0. 257

-3.9 0. 968 -2.5 0. 786 -1.1 0.202

-3.8 0. 960 -2.4 0, 761 -1.0 0.151

-3.7 0. 952 -2.3 0. 734 -0.9 0.108

-3.6 0. 944 -2.2 0. 705 -0.8 0.074

-3.5 0. 936 -2.1 0.673 -0.7 0, 048

-3.4 0. 927 -2.0 0. 638 -0.6 0. 029

-3.3 0. 917 -1.9 0, 600 -0.5 0. 015

-3.2 0. 906 -1.8 0, 559 -0. 4 0. 005

-3.1 0.894 -1, 7 0.519 -0.3 0. 000

-3.0 0. 881 -1.6 0. 468

11




TABLE 5. - GENERALIZED ABSORPTION COEFFICIENTS
FOR WATER VAPOR

Wave number y Log1 OKo
600-605 -0.58
605-610 -0, 63
610-615 -0, 68
615-620 -0.73
620-625 -0.78
625-630 -0.83
630-635 -0.88
635-640 -0. 94
640-645 -1. 00
645-650 -1. 06
650-655 -1.11
655-660 -1.17
660-665 -1.22

Wave number v LOgloi‘o
665-670 -1.28
670-675 -1.33
675-680 -1.39
680-685 -1.45
685-690 -1,52
690-695 -1.58
695-700 -1.64
700~705 -1.70
705-710 -1.71
710-715 -1.83
715~720 -1.89
720-725 -1.96
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log, L= log, L - (9.8x 10"’6)&%—@—}1&\?

+ log, 293 - log,, T(s) (17)

where T(s) is the effective temperature computed earlier using formula (9),
After the sum

log, qu* (HT, s) + logloi,

is formed, the "band' water vapor transmittance,
using linear interpolation, from Table 6.

THzO BAND is obtained,

Next, a corrected water vapor continuum absorption coefficient, depending on
the value of the wave number, Vv , must be obtained from Table 7,

Finally, the water vapor continuum transmittance is computed using

THZO CONT. = exp(-Ku*), (18)

and then the transmittance of water vapor using

THZO (HT, s, V) = (THZOCONT.) (’THzoBAND) (19)

TABLE 6. - BAND TRANSMITTANCE TABLE FOR WATER VAPOR

Log  qu* + Logloi THZOband Log, gur + Logloﬁ THZO band | Log,gu + Logwi THZO band
-3.17 1, 0000 -2.0 0,8711 ~0,3 0. 3497
-3.6 0. 9990 -1.9 0. 8556 -0.2 0.3076
-3.5 0.9967 -1.8 0.8384 -0.1 0.2661
-3.4 0, 8932 -1, 17 0,8194 0.0 0,2258
-3.3 0. 9887 -1, 6 0, 7984 0.1 0.1874
-3.2 0, 9833 -1.5 0.7753 0.2 0,1518
-3.1 0, 9772 -1. 4 0. 7500 0,3 0,1198
-3.0 0. 91705 -1.3 0. 7225 0.4 0, 0920
-2.9 0. 9633 -1.2 0, 6928 0.5 0, 0687
-2.8 0, 9556 -1.1 0. 6610 0.6 0. 0500
-2.17 0. 9475 -1.0 0.6272 0.7 0. 0357
-2.86 0, 9389 -0.8 0. 5915 0.8 . 0. 0250
-2.5 0, 9298 -0.8 0. 5541 0.9 0,0168
-2.4 0, 9200 -0, 7 0, 5152 1.0 0.0103
-2.3 0. 5094 -0.6 0. 4750 1.1 0. 0049
-2.2 0,8978 -0.5 0, 4338 1.2 0. 0000
-2.1 0. 8851 -0.4 0.3919
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TABLE 7. - CORRECTED WATER VAPOR CONTINUUM
ABSORPTION COEFFICIENTS

Wave number v Log1 OK Wave number v LOglOK
600-660 ) 0. 000 690-695 -0.812
660-665 -0, 737 695-700 -0.825
665-670 -0, 750 700-705 -0.837
670-675 -0, 762 705-710 -0.850
675-680 -0.1775 710-715 -0. 862
680-685 -0, 787 715-720 -0.875
685-690 -0. 800 720-725 -0. 887

Now consider the calculation of transmittance for carbon dioxide, As with
the other gases, first a ''reduced" optical depth u* (Hp, s) is computed using

p) 2273 |3/2

s
u>:<C02(HT,s) = f CCOZ(S)(1013.2’ (=) ds (20)
(o)

where CCO (s) 1is the mixing ratio for carbon dioxide, Next the common
2

logarithm of u* T s) is computed and a new value for it is obtained

(H
CO2
using linear interpolation and Table 8.

Next, depending on the value of the wave number v, the logarithm of the
generalized absorption coefficient 1. is selected from Table 9,

Finally, the sum _
New value of Loglou* + LOglOL’

is formed and the transmittance of carbon dioxide, TCo (HT, s,V) is compu-
ted using linear interpolation and Table 10. 2

NUMERICAL ANALYSIS

To compute iche various integrals described in the last section, the atmosphere
of the Earth is broken into n concentric shells, not necessarily evenly spaced.

Let Zl’ Z2’ e Zm_1 = 0, be the altitudes in km of the shell boundaries above

14



TABLE 8. - CORRECTIONS FOR REDUCED OPTICAL DEPTH
OF CARBON DIOXIDE

Old value. of Log, qu* New value of LoglOU*

'
i
o
[
-
o

.82
.82
.82
.82
. 82
.80
.72
. 60
. 46
.29
.11
.97
.02
.03
. 04
.05

1
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TABLE 9. - GENERALIZED ABSORPTION COEFFICIENTS
FOR CARBON DIOXIDE

Wave number v LOglOL Wave number Vv LOglOL
600-605 -1.92 665-670 0. 43
605-610 -1. 66 670-675 0. 42
610-615 -1,40 675-680 0. 37
615-620 -1,16 680-685 0.23
620-625 -0, 93 685-690 0. 07
625-630 -0. 172 690-695 -0. 08
630-635 -0. 51 695-700 -0. 26
635-640 -0. 31 700-705 -0, 43
640-645 -0.12 705-710 -0, 61
645-650 0. 07 710—715 -0.79
650-655 0. 22 715-720 -0, 98
655-660 0. 33 720-725 -1.18
660-665 0. 38
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TABLE 10. - TRANSMITTANCE TABLE FOR CARBON DIOXIDE

Loglou* + LOglOL TC02 Logl ouF * LOglOL TC02 Loglou* + LoglOL C02
-5.2 1. 000 -2.7 0.8972 -0.2 0. 3428
-5.1 0. 9997 -2.8 0.8879 -0.1 0. 3075
-5.0 0, 9991 -2.5 0.8790 0.0 0.2727
-4. 9 0, 9982 -2.4 0.8674 0.1 0.2389
-4.8 0. 9970 -2.3 0. 8561 0.2 0.2066
-4.7 0. 9955 -2.2 0, 8440 0.3 0.1763
-4, 6 0. 9937 -2.1 0.8310 0.4 0.1484
-4, 5 0. 9916 -2.0 0.8170 0.5 0.1230
-4.4 0. 9892 -1.9 0.8019 0.6 0. 1002
-4.3 0. 9865 -1.8 0. 7856 0.7 0, 0801
-4.2 0.9835 -1.7 0.7680 0.8 0. 0627
-4.1 0, 9802 -1.86 0. 7491 0.9 0.0480
~-4.0 0. 9766 -1.5 0. 7288 1.0 0. 0360
-3.9 0.9727 -1. 4 0, 7071 1.1 0. 0266
-3.8 0. 9685 -1.3 0. 6839 1.2 0.0196
-3.7 0. 9639 -1.2 0.6592 1.3 0.0147
-3.6 0. 9590 -1.1 0. 6330 1.4 0.0113
-3.95 0, 9538 -1.0 0.6053 1.5 0. 0089
-3.4 0. 9482 -0.9 0.5762 1.6 0. 0071
-3.3 0. 9422 -0.8 0. 5458 1.7 0. 0056
-3.2 0. 9358 -0.7 0.5142 1.8 0. 0042
-3.1 0.9290 -0.8 0. 4815 1.8 0, 0028
-3.0 0.9218 -0.5 0.4478 2.0 0.0014
-2.9 0. 9141 -0.4 0.4133 2.1 0. 0000
-2.8 0. 9059 -0.3 0.3782
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the surface of the earth. It is assumed that the temperature and pressure
of the atmosphere are given as input data at these n+1 altitudes. Denote

these values by Ty Tooens T4 and PI’PZ’ cees P The average tem-

perature and pressure over each shell is obtained and stored using

TAV., = 1/2 (P, + P,
i / (J 1)
i= 1, 2,.6., W

PAV. = 1/2 (T + T,
i / i 3+1)

When refraction is included, the scan line will bend as it passes through the
atmosphere, giving a real tangent height HT' Therefore, when refraction is

included, the arc length variable, s must be measured along this bent path
(see Figure 3). It is assumed that the index of refraction, 7n is constant
within any shell and is equal to the average index of refraction of that shell.
Refraction with and without considering water vapor was studied to determine
the perturbations in the resulting horizon radiance profiles. The total refrac-
tion effect on the horizon radiance profile was negligible, but it was decided
to include dry air refraction as a computational option as it was the major
factor of the refraction effect, Then nj for dry air is computed using

77,526 x 107°

; TAV,

X PAVi

(21)

Denote by As. the portion of the refracted scan line within the jth shell, that
is, the portion of the scan line between the altitude Zj and the altitude Z’j+1'

Then Asj is computed using

1 2 2 _ 2
Asj = _nj #(Re+zj) nj (Re+HT)
_ ‘/(R vz ¥ - (R +H2 (22)
e " j*+1 e T

This equation for As. holds for all shells except the one shell where the

refracted scan line does not cross the shell but rather enters and leaves the
shell across the same boundary, Call this shell the ith shell., For this shell
As; is computed using

. 2 2 2
Asi = o Q(R(;Zi) - (Re+HT) (23)
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Next, the optical depth u, the effective temperature T,
pressure P for the j

T J PAV,
0, = =2 Z c (Z.) =—=* As.,,
i P, CO, i TAV, i,
i=1
j
Z PAV.*Au,
1 1
Fo= 21 ,
J J
Z Au,
1
i=1
d .
an j
Z PAV.* Au,
1 1
p, = =1
J J
P Z Au,
]
i=1
where
TO PAV,
Au, = Po TAY Asi.

Formulas (24), (25), and (26) are the numerical analogs
(9), and (10).

Using the quantities u, Tj’ and Pj’ the transmittance

the jth shell following the steps given in the last section.

at the tangent height H,, from the spectral interval v

and the effective

shell are computed using the formulas

(24)

(25)

(26)

(27)

of the formulas (8),

Tj is computed for

Finally, the radiance
is computed by

T 1
KK
N(Hp, v,) = Z B(v,, TAV,) AT +B(v,, T )7, (28)
=1
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where

K = number of shells traversed by the scan line corresponding to HT
and A
T, = T~ T4,
J i

and then the total radiance is found using

K
= 29
N(Hp) = ) N(Hpv)Av, (29)
=1
where
K = number of spectral subintervals considered,
Av, = number of cm—l in the f#th spectral subinterval,

2

DOPPLER BROADENING

Doppler broadening is a correction to the transmittance which is available
only when the Plass CO,, transmittance model is used. Denote TCOz(HT’ 8, V)

the value of transm1ttance given by this model. The correction is computed
using

CORR(H V)= T COZ(HT’ s, v)[(l—SUMY (loglou, T, V) ]

where u and T are the optical depth and effective temperature, The values

of SUMY are found by linear interpolation in Tables 11 or 12, The tables are

given for effective temperatures of 200°K, 250°K, and 300°K. Linear extrapo-
lation is used for effective temperatures below 200°K,

ABSENCE OF LOCAL THERMODYNAMIC EQUILIBRIUM

The correction for absence of local thermodynamic equilibrium is made to the
Planck black body function B(v, T) defined by equation (6). The correction
is the multiplication of B at each shell by the factor 6/(6+\) where

6 = 0,412 seconds and
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TABLE 11.

LVARARRIZE =04
ANV 1ERARTF=NT
~R7NRRONNE=N4
.3400SN00F=02
LA2130N00E =04
L1075 N0GN0F =02
LBRR3I70N0DCE=0R
L410FN0NCF=02
LR7A27500F-0X
LARTODENNE=N?
LR1I2RA000FE =02
-1 3RI0000F =01
LRRGALGOCE=NT
LANDTORNGE =02
SA02AN000E=07
L2N3AIIIIE=0ND
S3RAOOONOF =04
SQBRARARROONGE=NT
LAZVANNNOE=N4
-2RARDONOFE=C2
.31213333F=n4
LRGARAARTF =R
L28RO7ENNE=NR
LAS1AQONOF =02
L1QROSNNOF N3
LAQAFRRNNNF =02
L7RAA0DN0OF =0T
LBA5R5N00F=02
LIN23QS0F =02
S1IORISONE =0
~74270000F =02
L24G10000E=01
SROOANONNE =0T
ZARQADISOOF =02

LARTRTRBEATE=QR’

LAVA4AIRRIE (02
SVRRO2RO0CE=CGR
L2R10NON0E=N?
L3IBBEON0F=C3
LBRINREANUE=ND
L4928 T3RAF =04
LSHEO2NNO00F =07
L1487 138N0F =03
.42230000F=02
1223300NE =03
LANEINON0E =02
LBR2INNDOE=03
SBROARNNCOE=02
JAOARRPE0F =02
LID27QGQ28NFE =0t
LACIRANNOF=N2
L2FEQQ000FE=01
LRGOEDPENOF=NR

SATERTRANE =07
LRRRANNOCF=OX
SA28R0N000FE=02
LORNON0ONGF=N4
<17G70000E=02
- 1RGOANOGF=0R
SAIGRANOGE=N2
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CBRNRPOANF =4
L A3 PA3AIF=0N
«2122R0NAOF-0OR
JOVRIRONOF =02
L 1GRARCNDF =01
LDARARRLCNNF=ND
LRGIARCHADF=0N
LARGINCNEF =02
SIINTECNQF =MD
CAROIDENNF =02
SARIEANNOF =02
«ING7NACACF =01
sRRARIENQF=-02
JR2780ENQF=ND
LRCPNIARIF -0
LOAINIARIF N2
L 1Z2AGENNF =T
JRARDROANF =N
W 2RD0CEANF=NT
LIQROENNGF =02
LORTNATRIAF (14
L 112QCRF =02
SRBCGNSCNOF=N]
ZARI7DOCNOF =02
WAOARRONNF =0
LAOTINCO0F-02
L HI7R00NGF=02
LSINTAONNOF =62
1 RRATENQFE =012
L 12728CN0F =01
«HHARACNOF =01
L HTRANCNNE =N
JIARRRLCAQF =02
s 711BRCNOF =02
SANL740NGF=N2
LBGI7ACNOF-02
CE2RRENNOF-0OR
SATINRCOOF =02
JNONTORAOF =02
LA1NANONAFE =02
CARREACCNOF =0T
CANCARFRTF=N2
JARRIRONOF =017
s M4CARCNOF=ND

LRRAQELNGF«NT

JACCenCONF=-02
cH1DARCNCF =02
«BA2QRCNCF =02
o« VREADENQF =02
< 1262aRN0F =01
LQCOINCANF=(12
«20ARNCNOF =0
AP0 TRNOF =02

s RREIDENQF=ND
WONPQFRATE=NT
CANRRARETF =02
LAON7ACNCF =0T
LONNARNNDF =02
SAQNFNLNANF=03
LATDANCNOF=ND

L148A3JTF =
JRI343333F =02
L1443R000F =07
LPR0RBOONF =N2
LE2130000F =07
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LAP27685000F =02
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L7BEQRSONF=ND
L17200000F =01
LERABNO00F~09
.24G6Q750Q0F =00
LRTI2O2500F =00
S 173BNGO0FE=N2
JE7B2IATAF D
LARCIO0N0FE-N2
LAGRACOOOF =12
L284NSN0OF=N2
L7725R0C0E=02
LAG21R3JF =0
L3QRIFERTF=ND
LHATIIRO0OF =02
LBACQROONF =02
L12237060F =07
SSI1RQANNADF =02
CHEERRONOE =02
LABINNOQOF =02
L3VE7NO00F =00
L7QARDONNF =00
L1824N000E=01
LAGEINOONF =Ny
L2181 R00NE =02

LAQCTNONNF =02
L 12%4N000F =00
LEGTARRIZE-02
.O809NNN0E=0R
S2C8700COE=N2
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LAB8710000E=02
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.34797850NE=n2
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»371000C0E=N2
.AAOASOGOE-O?}
LOCNAN0O0E 0O
«32488N00E=-02
.F?RFOODGE-OB}
.F?ﬁ?‘ﬁﬂﬂF-O?}
-ANNNQOCCE 00
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Spectral
Sub, 1 Int, (200°K)
600 - 615
615 ~ 625
625 - 635
635 ~ 645
645 - 665
665 ~ 670
670 - 690
690 - 705
705 - 715
715 - 725 (250°K)
600 - 615
615 - 625
625 - 635
635 - 645
645 - 665
665 - 670
670 - 690
690 - 705
705 - 715
715 - 725 (300°K
600 - 615
615 - 625
625 - 635
635 - 645
645 - 665
665 - 670
670 - 690
670 - 690
690 - 705
705 =715
715 - 725



TABLE 12, - PLASS DOPPLER TABLE, TWENTY-FIVE
SPECTRAL SUBINTERVALS

- 15530000€=04
«87180000E-03
- 18380000E=04
«51950000E=03
-12780000E=04
-81220000€=03
«1170000QE=03
.49870000E=£2
«17170000€=04
-18320000E=02
-38240000E=04
-16910000E=02
.8602C000E=04
«22800000€=02
.34370000E=03
.30650000E=02
-68370000E=03
-44270000E=02
-96900000E=03
-10380000E-01
-90080000E=03
.46430000E=02
-72880000€=03
«47260000E=02
-90980000E=03
-13770000E=01
-51280000E-02
-13810000E=0"
+71760000F=03
-41220000E=02
«70650000E-03
-37470000E=02
+68420000E=03
+41310000E=02
+68130000E=-Q3
-41090000E=-02
-63210000E=03
+28240000E=02
-43070000E=03
~1910000QE=-02
+14440000€=03
- 13690000E=02
-50950000E=04
-04230000E=03
-28650000E=04
. 103500006=02
+28520000E=04
-24310000€=02
- 13780000E=03
«31700000E=02
-3833000CE=04
-81110000E=03
-31850000E-04

+49120000E=04
+36060000E=03
«32000000E=03
+40420000E-04
+6131000CE~03
+37020000E=03
«99830000E=02
+854300000E=04
+13840000E=02
»12000000E=03
< 137900N0E=0

«27200000E=03

"+ 35840000E=02

» 10070000E=02

»34590000E=02
©77590C00E=03

+87270000E<02
+17410000E=02
<107 10CO0E=01
«10840CA0E=02
«R27800NOE=Q2
+87140000E=03
+36970CN0E=02
< 188400A0E=02
+96630000E=02
«+66150C00E=02
+10970000E=01
+94650000E=03
«29930C0N0E=02
+91140C00E=03
«28610000E=02
+B40Y0CODE=03
«34620000E=02
+738900N0E=03
«37850000E=02

+67630C00E=03

«30150000F=02
«64310CN0E=03
+2073QCNOE=02
+48670000E=03
+20230C00E=02
+16110000E=03
+50730000E=03
<84200000E=04
+62920000E=0J
«00190000F=04
»202300N0E=02
243880000E=03
«19420000E=02
+11490000€=03
»89300000F=03
- 108700N0E=03

. 18530000E=03
.58880000E=03
+18380000E=03
,78450000E=03
.127B0000E=03
.11270000E=02
+11700000E=03
+40580000E=02
+17170000E=03
+11590000E=02
+38240000E=03
+26650000E=02
+86020000E=03
,43280000E=02
.14230000E=02
+35030000E=02
.11300D0DE=02
+53180000E=02
,40990000E =02
+78260000E=02
£ 16660000E=02
.40890000E=02
+17400000E=02
.68550000E-02
< 38910000E=02
+49080000E =02
+94540000E=02
»11358000E=01
+16700000E=02
.58440000E=02
,15500000E =02
.48530D00E=02
< 13350000E=02
+47700000E=02
+16070000E=03
.82200000E=02
.81580000E=03
+14590000E=02
.7 1080000E=03

"¢ 18470000E=02

.74170000E=03
+33540000E=02
-50050000E=03
+12770000E=02
.26650000E=03
»16090000E=02
. 28520000E=03
212520000E=02
.13780000E=~02
+32800000E=02
,36330000E-03
+18590000E=02
.31850600E=03

.49120000E=03
s42870000E=03
2 48640000E=03
+10740000E=02
+40420000E<-03
+46350000E-03
+37020000E=02
.00000000E 00
+54300000E=03
«46690000E=03
< 12090000E=Q2
. 12410000E=02
2 180690000E=02
»,94690000E=03
+24120000E=02
.00000000E 0O
«20030000E=N2
+39800000E=02
+63500000E=02
+36650000E=02
+35060000E=02
+13520000E=06
«37700000E=02
»70000000E=02
«858560000E=02
« 70000000E=02
»13430000E=01
»70000000E=02
. 376406000E=02
-70000000E=02
»306€ 1000NE=02
2 7006000DE=02
«27420000E«02
. 70000000E=02
«18620000E=02
. 70700300E=02
«12570000E=02
»11396000E=02
+92490000E=03
+16280000E=02
.10220000E=02
+24330000E=02
+11950000E=02
+20150000E=03
.84290000E=03
- 18590000E=02
+9D190000E=03
+69670000E=03
307 10000E=02
+34980000E=03
. 80190CO0E=Q3
»909906000E=03
.69250000E=03

Spectral
_Sub. Int,! {200°K)
+77020000E-03) " _ , ,
»00000000E 00’ 600 - 605
+58260000€-03 |
.00000000€ 00’ 605 - 610
+61190000E-03
< 16860000E=047 610 - 615
+40930000E=02
~00000000E 00! 615 ~ 620
«13620000E-02}
.00000000€ 0n! 620 ~ 625
«17890000E =02}
.00000006E 00’ 625 ~ 630
«19690000E =02
.00000000E 00 630 ~ 635
«27790000E=02
.00000000E 00! 635 ~ 640
» 36900000 02
.00000000F 00 640 ~ 645
«85180000E =02}
.00000000€ 00’ 645 ~ 650
.369900005-02}
_.00000000F 00! 650 ~ 655
.ssegoouez-oz}
_.00000000F 00! 655 ~ 660
.142@00005-01}
.00600000€ oof 660 ~ 665
«12390000E =01
.00000000€ 00' 665 ~ 670
.357400005-02:
.000000008 0al 670 ~ 675
.3:2900005-02}
»00000000E 00f 675 ~ 680
+31100000€ 02}
.00000000€ o¢! 680 ~ 685
.zngsooooe-oz}
.00000000E 06f 685 ~ 690
+21710000E=02 v
+00000000F oo} 690 - 695
.169200005-02}
.00000000E 00/ 699 ~ 700
«12690000E=03;
.00000000E 00l 700 ~ 705
«11340000E=03
.00000000E oo} 705 ~ 710
«11640000E=02
~00000000E 00} 710 - 715
.17440000E=02, .
-00000000F 00} 715 = 720
«30970000E=02
~00000000E 00 {_720 - 725 (250°K)
+88010000E=03
«13550000E=03 } 600 - 605
«71080000€=03 605 - 610

23




24

.76500000E=03
.25460000E =04

»11090000€-02

.44930000E=03
.992740000E=02
»62650000E=04
-37620000E=02
+13140000E=03
.41230000E=02
<26470000FE=03
-58800000E=02
.70130000E=03
.58220000€E=02
-81180000€E=03
-61890000€E=05
-11770000E=02
+20870000E=01
- 10840000E=02
.788570000E=02
-87430000E=03
-70990000€=02
-960S0000E=03
. 20880000E=01
«74270000E=02
~24910000E=0"
-80880000E=03
-68660000E=02
.91650000E=03
-68640000E=Q2
-91360000E-03
-73200000E=02
-86650000E=03
-67790000E~02
.82850000E=03
-4962Q000E=Q2>
»77820000E=03
.36320000E=02
.43260000€=03
.38300000E=02
.21810000E=03
.24860000E=02
-11440000E=03
-28640000E=02
«17410000E=03
-51210000E=02
.46300000E=03
-54860000E=02
-59620000E=04
. 160940000E=02

»48800000E=Q4¢

+13510000E-02
.39220000E=04
-23810000€E=02
.58880000E=03

TABLE 12.

8081 00N0E=04
«17990CN0E=02
. 14200000E=02
»83360000E=02
2 19810CN0E=03
+400800NCE=02
+41850000E=03
+865600N0F=02
°83720000E=03
«64180C00E=02
» 12600000E=02
#61240000E=02
» ¥0870000E=02
+80240000€=02
222480000€=~02
» 14880000E=02
«63620000E=02
+12860000E=02
+83I000N0E=02
«158800N0E~02
221770000E=01
«11650000E=01
+17040000E=-01
2 §3630000E=-02
2 72270000E=02
$14280000E=02
+6850106000E=02
2 14100000F=02
+66410C00E=02
+12610000E=02
«81080000E=02
s 11410000E=02
248480000E=02
»97240000E=03
+623200006=02
+03880000E=03
+6731000N0E=02
6808000N0E=03
#5984 10000E=02
+36190CN0E=03
+55050000E=03
»84270000F=02
0 1464000N0F=02
«87790000E=02
«188500N0E~O3
.140406000€8=02
«15430000E=03
+27840000F=02
+1240000N0E=03
s%12600N0E=02
-A1R6A0N0E=03

- PLASS DOPPLER TABLE, TWENTY-FIVE

SPECTRAL SUBINTERVALS - Concluded

+27520000E=02
+28460000E=03
,40640000E=02
.44930000E=02
. 73730000E=02
+62650000E=03
s75100000E=02
.13140000E=02
. 45420000F =02
.18710000E=02
<77720000E=02
.20410000E=02
. 43010000E=02
+19500000E=02
.80930000E=02
+56230000E=02
»10600000E=01
+26390000E=02
< 43330000F=02
£ 28870000E=02
. 30860000E=02
.34490000E=02
. 12198000E=01
+17200000E=01
+63650000E=02
+28320000E=02
< 71630000E=02
£24510000E=02
»87530000E=02
£24040000E=02
.707500006E=02
+23120000E=02
+10090000E=01
s21290000E=02
,81100000E=02
»18960000E=02
- 46580000E=02
.14890000F=02
+10480008E=01
. 14880000F=02
.40330000E=02
+11440000E=02
.5800600NE=02
+17410000E=02
.966Q0000E=02
+38400000E=02

,87870000E=02"
+88650000E=03"

.30660000E=02
£ 48800000E=03
. 48380000E=02
.36220000E=03
. 4251 000DE=02
.28880000E=02

.26840000E=02
+72650000E=03
.84930000E=03
.50470000E=02
2 23290000E-02
.10810000E=02
- 14650000E=02
«22280000E=02
+46650000E=02
2296 10000E=02
+36930000E=02
.41240C0N0E=02
:22150000E=02
« 39550000E=02
,1091N000E=01
+11770000E=0"
. 97370000E=02
. 38310000E=02
,47510000E=02
+41180000E=02
+47460000E=02
. 94290000E=02
.70000000E=02
+21360000E=01
- 70000000E=02
+39740000E=02
»70000000E=02
. 33140000E-02
«77667000E=02
+31670000E=02
.83960000E=-02
.28750000E=02
.97340000E~-02
+31230000E=02
. 32770000E=02
.27830000E=02
+36010000E=02
+26770000E=02
.190680000E=02
. 16550000E=02
+22230000E=02
., 14870000E=02
.63460000E=02
.40000000E=-02
. 18180000E=02
+380100N0NE=02
.16260000E=02
- 10080000E=02
. 20810000E=02
80950000E=03
»64950000E=02
+91050000E=03
0 27950000E=02
.47836000E=02

.80000000E 00
.e:groooos-os}
000000008 00
.74@900005-02}
.000000006E 00
.311709005-02}
214980000E=02
+37980000E=02
.00000000E 6O
«46560000E=02
+83300000E<03
«56470000E=02),
«00000006E 00f
.56790000E-02}
-00000000E 00
+16830000E=01
.00000000E 60
.59830000E<02
.00000000€ 00
56580000E=02
.00000000E GO
2 16180000E=01
.00000000E 00
«24250000E=01
.00000000E 0O
«61580000E«02
.00000000E 00
+55650000£=02
.00000000E 0O
.585800000E=02
.000N0000E 00
«46550000E=02
.00000000E 00

.00000000E 00
+28860000E=02
.00000000E 00
.30420000E=02
.00000000E 00
+22760000E=02
+00000000E 00
«17460000E=02
.00000000E 06
.42490000E=02
»53760000E=03
.46260000E=02
.00000000E 00

«10290000E=02
1 1130000E=02
+93680000E=03
«00000000E GO
«12800000E=02
.000N0000OE 00
«61690000E=02

}
!
}
t
}
§
f
f
}
.412500005-02}
}
}
}
i
}
}
}
i
}

Spectral

Sub. Int. (250°K) (Corfkd
605 - 610 -
610 - 615

615 - 620

620 - 625

625 - 630

630 - 635

635 - 640

640 - 645

645 - 650

650 - 655

655 ~ 660

660 - 665

665 - 670

670 -~ 675

675 - 680

680 - 685

685 - 690

690 - 695

695 - 700

700 - 705 )
705 - 710

710 - 715

715 - 720

720 - 725 (300°K)
600 - 605

605 - 610

610 - 615

615 - 620



AZIMUTH OPTION

The usual model for radiance calculation uses as input only one temperature
profile and one pressure profile. The azimuth option allows the user to study
the effect of having the scan line pass through two different sets of input pro-
files (see Figure 4). For a given angle i, calculate the altitude Z'TST at
which the atmosphere must be changed from temperature and pressure pro-
files number one to temperature and pressure profiles number two. As the
scan line is followed doing the usual calculations with atmosphere number one
as input, the altitude ZTST is encountered. The data of the two atmospheres
for the shell containing ZTST are averaged to allow a smoother transition
from the first atmosphere to the second. Using this averaged data, the cal-
culations for that shell are completed. When the next and successive shells
are considered, the data from the second atmosphere is used exclusively.

When the next tangent height is considered, atmosphere number one is again
used to begin the calculation, and a new altitude ZTST 1is calculated.

At each tangent height, the altitude ZTST is computed using

H+RE

_ T
ZTST = G55 (0.0174533 Y

where Y is in radians.

TRANSMISSIVITY GATE

Under this option, at each shell, the total transmittance is calculated across
, =600 cm=lto v, = 725 ecm-1l. If, ina

given shell, this total transmittance is less than a given value Tgate it is
concluded that further calculation down the scan line can be neglected since

all radiation beyond that point is nearly all absorbed. That is, if

the complete spectral interval v

25

Z T (TT, s, V) < Tgate
i=1

the iteration on shells is ended and the computation with the next tangent
height is begun,

25
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CLOUD STUDY OPTION

This option uses essentially the same procedure as in the transmissivity
gate option. The calculations along a given scan line are continued until a
cloud is encountered at some altitude. Then the shell iteration is ended and
a new tangent height sought. This assumes that all radiance produced beyond
the cloud has been absorbed by the cloud. The cloud altitudes are read in as
input data.

USAGE

It is important in any scientific study to use a controlled experiment to fur-
nish data upon which the analysis is to be performed. It was with this in mind
that program CORPS was written. Program CORPS was designed to synthe-
size horizon radiance profiles of the Earth to study cause and effect rela-
tionships between atmospheric phenomena and variations in the horizon pro-
file in the carbon dioxide band, 600 cm=-1 to 725 em ™1,

CORPS provides a simple system with which the user can study desired
variables in the atmospheric model in many combinations. The available
combinations of computational options are graphically presented in Table 13,

To include an option in the computations, the user enters the integer one (1)
into the appropriate column of the computation option control card (see input data
section), Columns for unused options are left blank, Illegal option combinations
will be detected and common output will indicate that an error in option selec-
tion has been made. Since Doppler broadening cannot be used with any of the
three Elsasser transmittance models, if any of these combinations are selected,
CORPS will proceed with the calculations ignoring the request for Doppler
broadening.

BASIC PROGRAM STRUCTURE

Input

All input data for all computational options are always read in except for
azimuth and cloud data, AZIMUTH AND CLOUD DATA ARE READ IN ONLY
WHEN THESE OPTIONS ARE INCLUDED. All input data are then converted
into proper units, all constants are set, and the iterations are initialized.
Atmospheric temperature and pressure data are read in. This defines alti-
tudes for a series of shells in each of which the temperature and pressure are
constant, These artificial shells are then used to approximate the temperature-~
pressure variations in the actual atmosphere.

27




TABLE 13. - AVAILABLE COMBINATIONS OF COMPUTATIONAL

OPTIONS
@
S
O
& .
Clouds &
&'9
Transmissivity Gate] X
Refraction X | X &
Azimuth Ol X X
) & X K
Thermal Equil. XX | XX Q NG &
R Q 2
Doppler Broadening| X | X | X | X | X Q q: \,@‘?’ &
O %
CO, - Plass x| x|x|x|x|[x [\ ’ &
2 oo‘b 34 <
CO, - Elsasser X|xX|xX|x|x|0|O o z o
v/ & S
H,O - Elsasser X |X|X|xX|X|Oo|X|X . er
o o
O, - Elsasser x| x|x|x|x|o|x|x x|\ &
Q;\’
Weighting Functions| O | X | X |0 | X | x| x | x | x| x ¢ &
>
e
Filters x|x|x|x|x|x|x|x|x x N8




Computation

data and the iteration along the resulting scan line from the near edge of the
atmosphere is initiated (see Figure 1), As the iteration proceeds along the
scan line, the following are calculated for each shell the scan line traverses:

Symbol
® The path length, As, within the shell DS
e Average shell temperature - TAV
® Average shell pressure PAV
] The effective shell temperature TBAR
] The effective shell pressure PBAR
e Running total of the optical depth U
e Running total of the transmissivity, T TAUCOR(NQ)
® Running total of the spectral subinterval RT2(NQ)

radiances, N(Hr, V), for each of the NN
spectral subintervals

Output

When all virtual tangent heights have been processed, the program writes out
the radiance profile it has just calculated and reads in another set of atmo-
spheric temperature and pressure data to begin another radiance profile
computation. When the final set of atmospheric temperature and pressure
data has been processed, the program stops. For a graphical description of
the computational procedure, see Figure 5,

COMPUTATIONAL OPTIONS

Computational options are graphically presented in Table 13. For CORPS

to use the options correctly, the user must be certain that appropriate input
data are ready and in proper order to be read in by the program. Standard
data sequence and common data values are given in Section 5. The discussion
here gives data that are required for the individual computations options.

NOTE: THE DATA FOR ALL THE OPTIONS EXCEPT AZIMUTH
AND CLOUDS MUST BE READ IN EACH TIME THE PRO-~
GRAM IS RUN REGARDLESS OF WHICH OPTIONS ARE
SELECTED.
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READ IN ALL OPTION
DATA EXCEPT
AZIMUTH AND
CLOUDS

\

CHANGE DATA TO
PROPER UNITS

READ IN
TEMPERATURE-
PRESSURE DATA

A

ALL TEMPERATURE-
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HAS BEEN
PROCESSED

YES

NO

5
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SET UP TANGENT
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ITERATION
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NO
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TAUCOR (NQ) AND
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YES

y

I=1+1

NO
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ATMOSPHERE

YES
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YES

A
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RADIANCE
PROFILE

Y

SET UP SHELL
ITERATION

—(2)

Y

SUM THE SUB-
INTERVAL
RADIANCES

J=J+1

Figure 5. Abbreviated Flow Chart of Basin Program




Standard Program

The standard program contains only the basic methods used in calculating the
Data needed for the basic calculation is given below:

radiance profile.

Parameter
DES

NN

M
HT

DV

Co0,C1,C2,C3
Al,A2,B1,B2

WAVEL

MA1,...,MA11
WW1

FILTER
T

P

Z
N

LABEL

Description

Run description or title
Number of spectral subintervals

Number of tangent heights
Table of virtual tangent heights, km

Spectral subinterval widths, (:m—1

8%NN values of Plass transmittance
coefficients (see Tables 1 and 2)

NN values of the center points of the
spectral subintervals

Computational options

Table of COg concentration as a
function of altitude, 1 km resolution

Radiance summeation filter

Table of atmospheric temperature
data as a function of altitude, km

Table of atmospheric pressure data
as a function of altitude, mb

Altitudes, km
Number of atmospheric data points

Numeric label of atmosphere

Format

18A4
13

13
24F3.0

10F2.0

(16x, 5(E10. 4, 6x))

5E15.8

1111

5E10.4

5815, 8

F4,.1

E10.4

F3.1

14

The remainder of the standard data are constants and are treated as con~-
stants in the program. They are listed in the table of coding variables.

Examples are standard temperature, T =
1000 (mb), ©

sure, P =
o)

273.0 (°K), and standard pres-
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Clouds

Parameter Description Format
NOHTS Number of cloud altitudes 12
NCLOUD Table of cloud altitudes (km) ) E10.4

The Transmissivity Gate
The transmissivity gate allows the iteration along the scan line to terminate
when the sum of spectral transmittances is less than the set value of TAU-

GATE. It is assumed that all radiation beyond this point is so small that it
can be neglected. The format for TAUGATE is E10.4.

The Refraction Option

The refraction option requires no extra data,

The Azimuth Option

The azimuth option requires the angles, ¥, at which the atmosphere is chan-
ged to the second set of temperature and pressure data. This second set of
temperature and pressure data must also be read in.

Parameter Description Format
NPSI Number of Azimuth angles to be read in 12
PSI Table of Azimuth angles, Y 18F4.1
T Second set of atmospheric temperature 4.1
P Pressure data at the same altitudes as the

first set

Local Thermal Equilibrium Option

The local thermal equilibrium option requires no extra data.

Doppler Broadening

Parameter Description Format
A Ten arguments of ufor the table 5E15.8
B Three arguments of T for the table 5E15.8
TBL, 3 x 10 x NN elements of the table 5E15.8
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Plass Carbon Dioxide Transmittance Option

he Plass carbon dioxide transmittance option is commonly used as the stan-
dard transmissivity calculation for carbon dioxide. For a description of the
data required, see subsection on standard program.

Elsasser Carbon Dioxide Transmittance Option

Parameter Description Format

BARLC Generalized absorption coefficients, 5E15, 8
(see Table 9)

CORLTU, Correction for the reduced optical depth 5E15,8

CORLUA (see Table 8)

TRANAC, Transmittance table (see Table 10) 5E15,8

TRANSC

Elsasser Water Vapor Transmittance Option

Parameter Description Format

BARLH Generalized absorption coefficients 5K15,8
(see Table 5)

CONTUM Corrected continuum absorption coefficients 5E15.8
(see Table 7)

TRANAH, Band transmittance table (see Table 6) 5E15, 8

TRANSH

Elsasser Ozone Transmittance Option

Parameter Description Format

BARLO Generalized absorption coefficients 5E15.8
(see Table 3)

TRANAOQO, Transm ittance table (see Table 4) 5EK15,8

TRANSO

Weighting Function Option

The weighting function option requires no extra data.
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COMMON OUTPUT

The common output contains run titles, normal program listing, various
flags, and special option output such as weighting functions, For details
see the section on output data. The common output flags are as follows:

Stop 77 - Logical End

Illegal Option Combinations - Azimuth, Clouds

Illegal Option Combinations - Azimuth, Weighting Functions

Illegal Option Combinations - Weighting Functions, Clouds

Illegal Option Combinations - Plass COz, Elsasser CO2

OUTPUT OPTIONS

The program computes two types of radiance profiles, spectral subinterval
radiance versus tangent height and total radiance versus tangent height. These
two types of profiles can be obtained in any or all of three ways, magnetic

tape output, common output, or plotted output. For a description of the sub-
routine PLOT, see Appendix A. To obtain a certain output option, integer

one (1) is put in the appropriate column of the output option control card (see
input data section), Care must be exercised in being certain that at least one
type of output is specified, If none of the output options is specified, the pro-
gram will not write anything out.

RUNNING TIMES

Program running time varies with the number of shells in the atmospheric
data, the number of tangent heights, the number spectral subintervals, the
number and type of computational options, and the number and type of output
options., Running times observed during the use of CORPS are given in
Table 14,

Computational Requirements

The CORPS program language is FORTRAN IV and the library subroutines
required are as follows:

e ALOG - logex
e ATL.OG10 - loglox

@ EXP - eX
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e COS - cogine (x)
e SQRT - Vx
e ABS - [xl
The program uses 18 000 memory locations and needs at least one input unit

and one output unit for its operation, which a maximum of two input units and
four output units.,

Variable unit assignments are as follows:
® L1 - Common input

e 1.2 - Common output

e L3 - Atmospheric temperature and pressure data (input)
® L4 - NN spectral subinterval radiances (output)

e L5 - Total radiance (output)

® 1.6 - Not used
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L1
L2
.3
L4
L5
L6
NN

M

I

NQ2
NQQ
NQ3
MA1
MA2
MA3
MA4
MAS
MAG
MA7
MAS
MAS
MA10
MA11
NUMHTS
Il
NPSI
IQ
IEND
IABC

CODING INFORMATION

FIXED POINT VARIABLES

Variable unit symbol for common input

Variable unit symbol for common output

Variable unit symbol for tape input

Variable unit symbol for spectral interval output

Variable unit symbol for total radiance output

Variable unit symbol not assigned

Number of spectral subintervals

Number of virtual tangent heights

Index for input and for scan line iteration

Input index for Doppler tables

Input index for Doppler tables

Input index for Doppler tables

Computation
Computation
Computation

Computation

option - cloud study

option - transmissivity gate

option - refraction

option - azimuth study

Computation Option - local thermal equilibrium

Computation
Computation
Computation
Computation
Computation

Computation

option
option
option
option
option

option

Doppler broadening
Plass CO2
Elsasser C02
Elsasser HZO
Elsasser O3

weighting functions

Number of cloud altitudes

Index for setting Doppler effect to zero

Number of azimuth variation iterations

Cloud iteration index

Index on the number of atmospheres processed

Azimuth variation iteration index
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LABEL
ITT

JJ
ICCC4
ER

IA

IB

M3
IENDD
1C

JC

MM

10

IL
NDL
ND2
NSHELL
L

LL

NQ
MM2
INDEX
IND

1J

M3M
MB1
MB2
MB3
MB4

38

Number of shell in atmosphere

Atmosphere identification

Subscript denoting azimuth atmosphere

Index for the tangent height iteration

Shell index constant

Progressional index for Doppler interpolation

Optical depth argument for Doppler table

Effective temperature index for Doppler table

Index for scan line iteration leaving atmosphere
Maximum number of shell for scan line iteration
Indicator for scan line iteration at tangent height altitude
Indicator for center shell at tangent height altitude
Equal number of shell minus 1

Following index for shell boundary in scan line iteration
Leading index

Exit for Block 100, shell data calculation

Exit for Block 200, transmissivity and radiance calculation
Number of shells traversed in scan line iteration

Index in gas concentration table look-up

Index in gas concentration table look-up

Utility index

Index in initializing transmittances to zero

General Doppler table look-up index

Equals INDEX plus 1

Index on optical depth look-up in Doppler table

Index on effective temperature look-up in Doppler table
Index on radiance summation

Equals m times NN

Spectral subinterval radiance common output

Spectral subinterval radiance plotted output

Total radiance common output

Total radiance plotted output



FIXED POINT ARRAYS

The program contains no fixed point arrays.

REAL SINGLE VARIABLES

TAUGAT Transmissivity gate

TO Temperature at standard conditions
THETA Constant in Planck black body calculation
RE Radius of the Earth (cm)

R1 Constant in Planck black body calcuation
T2 Constant in Planck black body calculation
PO Pressure at standard conditions

Q Indicator for boundary condition

H Virtual tangent height being used in iteration (cm)
RH (RE + H)2

PAV Average shell pressure

TAV Average shell temperature

ETA. Refraction effect value

S2 Previous optical path length

ZPREV Previous shell altitude

PSUM Effective pressure summation

SU Total optical depth

TSUM Effect temperature summation

USUMO O3 U* sum calculation for Elsasser
USUMH HZO U* sum calculation for Elsasser
UsuMC C02 U* sum calculation for Elsasser

SN Differential sign for scan line iteration
PSS Azimuth angle being used

CPSS Cosine of PSS

HPRE H+RE

ZTST Test altitude for azimuth calculation
ZBAR Average shell altitude

PT Standard condition for temperature-pressure ratios
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SPHI

S1

DZ

DS

AL
WWW
DU
TBAR
PBAR
coG
ARGB
ARGA
AA

FUN
EER

RA
SLOPE 1
CONST1
Vi
SLOPE 2
CONST 2
V2

RB
YBAR

Y
TPOWER
DT

BB
VLAMDA
VLTE
DR

HTP
DIF
PPP

40

Test angle for scan line iteration at tangent height
Present optical path length
Change in altitude for one increment along scan line

Change in optical path length for one increment along scan line

Index used in calculating gas concentration

Gas concentration value

Changé in total optical depth for one increment along scan line

Effective temperature value

Effective pressure value

Varying constant in Elsasser transmittance calculations
Arguments used in Plass and Elsasser calculations
Arguments used in Plass and Elsasser calculations
Coefficient in Elsasser transmittance calculations

loge (SU*PBAR), argument in Plass Doppler calculations
Sum of transmittance values

Ratio used in Doppler table look-up

Extrapolation slope in Doppler calculation

Extrapolation constant in Doppler calculation
Extrapolation value in Doppler calculation

Extrapolation slope in Doppler calculation

Extrapolation constant in Doppler calculation
Extrapolation value in Doppler calculation

Ratio used in Doppler table look-up

Intermediate value in Plass C02 calculation
Intermediate value in Plass CO2 calculation
Intermediate value in Plass CO2 calculation

Change in transmittance for one increment along scan line
Planck black body value

Local thermal equilibrium intermediate value

Liocal thermal equilibrium effect value

Change in radiance

Real tangent height

Ratio for altering shell structure at tangent height altitude

Temporary storage for original shell pressure



TTT
HTPPR
277

BARLO
BARLC
BARLH
TRANSO
TRANAO
CONTUM
TRANSH
TRANAH
CORLU
CORLUA
TRANSC
TRANAC
FILTER
WW3
DESCRI
NCLOUD
T

P

Z

HT
TAUPR
WAVEL
RT
TAUCOR
RT2
R2TOT
ARRAYZ
DV

Temporary storage for original shell temperature
Previous value of tangent height

Temporary storage for original shell altitude

REAL ARRAY

Elsasser generalized 03 absorption coefficients
Elsasser CO2 absorption coefficients

Elsasser generalized HZO absorption coefficients
Elsasser O, transmittance argument table
Elsasser O, transmittance value
Elsasser H_ O continuum table

Elsasser H, O transmittance argument table

NN W W

Elsasser HZO transmittance value

Elsasser CO, corrected logl()m< table arguments
Elsasser CO
Elsasser CO

Elsasser CO2 transmittance value

corrected loglou* table values

NN N

transmittance argument table

Spectral interval radiance filter values

O3 gas conceniration table

Table containing run description label
Table of cloud study altitudes

Atmospheric temperature data
Atmospheric pressure data

Atmospheric altitude data

Virtual tangent heights

Previous values of transmittance values
Spectral interval average values or centers

Spectral interval radiance intermediate values

C02 transmittance values and final transmittance values

Spectral interval radiances
Total radiance values
Argument array for weighting functions

Table of spectral interval widths
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(810] Plass transmittance coefficient

C1 Plass transmittance coefficient

C2 Plass transmittance coefficient

C3 Plass transmittance coefficient

Al Plass transmittance coefficient

A2 Plass transm ittance coefficient

B1 Plass transmittance coefficient

B2 Plass transmittance coefficient

A Plass Doppler table optical depth arguments
B Plass Doppler table effective temperature arguments
TBL Plass Doppler table

VAL Plass Doppler effect values

PSI Azimuth angles

WWwW1 CO2 gas concentrations

WW2 HZO gas concentrations

DTDZ Weighting function values

TAUO3 O3 transmittance values

TAUHZO HZO transmittance values
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The following card input data are required.

Data

Sequence

1

2
3
4

© o ~J o W\

10

11

12

13

14

15

16
17

18

INPUT DATA

Format Parameter

18A4 DES

10A1 AN

1013 MV

6A6 PERIOD,
PLUS DASH,
MINUS
BLANK,
HPLOT

13 NN

I3 M

24F3,0 HT

10F2.0 DV

(16X, 5 Cco,C1,C2

(E10. 4, C3,A1,A2

6X)) B1,B2

5115, 8 WAVEL

5E15, 8 A

5E15, 8 B

5E15, 8 TBL

5E15, 8 BARLO,
BARLC,
BARLH

5E15,8 TRANSO
TRANAO

5E15, 8 CONTUM

515, 8 TRANSH,
TRANAH

5115, 8 CORLU,
CORLUA

For an example, see Table 15,

Description

Run description on title
Plot data
Plot data
Plot data

Number of spectral subintervals
Number of tangent heights
Tangent heights 24 per card
Spectral interval widths

200 values of coefficients for Plass
data curve fit

25 values of wave number average value
or center of spectral interval, cm~

10 augment values of u for Plass
Doppler table

3 augment value of T for Plass
Doppler table

Plass Doppler table
Generalized Elsasser absorption coefficients
03, COz, HZO

Elsasser ozone transmittance table

Elsasser HZO continum absorption

FElsasser H2O transmittance table

Elsasser correction table for CO,, logloj*
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«DATA

"TABLE 15. - EXAMPLE OF INPUT DATA CARDS

PRBGRAM CORPS-CHMPREKFNSTVE RANTANCE PROFILE SYNTHESTZFR

025069

=30=05=20=15=}0=08=06=04=02000001002003004005006007008009010011012013014
0150160170180190°0021022023024025026027028029030031032033034035036037038

03004004104204304404804€047048049050052054056058060065070075080

0505085N50505050505050505050505050850508050505050508%

660
600
6085
605
610
610
615
615
620
620
625
655
630
630
635
635
640
640
645
645
650
650
655
655
660
660
665
665
670
670
675
675
680
680
685
685
690
660
665
605
700
760
708
708
716
710

605
605
610
610
615
6158
620
620
625
625
630
630
635
635
640
640
645
645
6850
650
655
655
660
660
665
665
670
670
675
675
680
680
685
685
690
690
698
695
700
700
70%
705
710
710
718
715

co
A1
co
Ad

== ,2089F 01
B ,284RF=01
e, O066E 01
s ,2808F=(!
==,1013F 01
s Q’SOOF-nl
=e ,8466F 0O
B ,D407F«01
== ,Q708F 00
2 ,D466F=N1
==, 1(004F 0O
2 D084F =01
ze ,7126F N0
2 1731F=01
»,4273E 00

2 1074F=01
=, B124F=0N1

«8374F=02

«85226F 00

- 3873E=0N2

<4233F 00
®,6438F=03

«3158F 00
@, P8E84F=N2

«7340F 00
=, D866F=N2

<18R1F 01
2w, 1840F=0N2
2 ,5Q82F N0
sa,0084F=02
= ,3780E 00
sw,3190E=02
= .3085F 00
8 (i207FE=02
a ,7478F=01
8 ,4749E=02
2=, 1999F N0
= ,1094F=01
me 5606F N0
g ,1667E=01
= BOC01F 00
E ,P3Q8F=N]
==, 100F 01
& P737E=N]
2a,1552F 0Ot
2 ,PRTJAF=01

® B ¥ 8 N 8 9 R B B8 o8

c1

= ,5345€ 00
£e 3544E=04
= ,5429F 00
ze,3183E=04
= ,8367E 00
Be,3103E=04
= ,4670F 00
2e, 3255F=04
= ,4881E 00
=w,3254E=04
& ,5227E 00
2=, 2516F=04
= ,5259E 00
2e,2070E~04
= ,5258F 00
2o, 1133F=04
= ,5276F 00
=e,9330F =05
= ,5200F 00
20 ,2421E=05
= ,8475F 00
.2341E-05
L5657 00
L4484E=05
.5043E 0O
L 4004E=05
L4545F 00
s 17QGE=05
+48Q2F 00
WB146E=05
.5768E 00
LS444E=05
+SE22E 00
o1 18({E=05
S635F 00
e, 4402E=05
L5443F 00
e, 131AE=04
.53G4E 00
“,2118E=04
L53I60E 00
«,3170E=04
.S312F 00
se ,3638E=04
= ,B436E 00
=e,3124F=04

Bo# OB B o8 B oK B K B W E B N DS K8 B R B R

c?

= ,4735FE03
£=,16A8E=03
= ,G158F=03
E= 0067F=03
= ,1018E-02
==, 134RF-02
==, 1117E=01
==, 1420F=03
£e,3081E=02
ge, 1147602
= ,9085€-03
£=, 7863E=03
= ,4944E=02
.3072€=04
.8451E=02
L B1682E04
L2244E =02
.1400F=03
22917E=02
=.2004E<03
L1293F<01
.5680F=03
LA514E=01
L3343E~03
.4062E=02
.2181E=02
.7751E=02
,3106F=02

k-3
®
=
=
=
g
=
=
s
s
=
=
=
e
-4
= ,2140F=01
=
s
4
=
L3
=
=
e
=
s
4
=

+5660FE=03
« 1620E=01
«5580E=03
L1288F=01
J1148F=02
s 1304F=01
2 3228E=02
«7288F =02
.0046F=03
J7133E=02
=, 7771E=03
.B5191E=D2
=,7774E<03
LA4247FE=02
=,1020E=02
2 2749F=02
=, 4845F=03

c3
B2
c3
B2
c3
B2
c3
B2
c3
B2
c3
B2
c3
R2
c3
R2
c3
B2
c3
B2
c3
B2
c3

L 1784E=03
-1970E=07
. 7054E=04
.3035E-06
,4015E=03
.0423E=05
-,5972E=03
=,6601E=06
LB933E-04
L 1682E=05
»1969E=03
. 1244E =05
L6003E=03
-,2974E=06
+4002E=03
L1052E=06
L 3125E=03
. 1398E=06
.4480E=03
1608E =06
1234E=02
1662E=05
1334E =02
.1000E=0S
s 7427E=03
L4345E=05
L1627E-03
L7419E=05
L9304 =02
.2058E=05
L 1371E-02
L6459F =06
.1098E=02
,1042E=05
L1087E=02
-, 6662E=0S
.5822E-03
. 1565E=05
.6003E-03
L1322F =05
,4480E-03
.1184E=05
L4863F =03
. 1640E=05
L1488F=03
.5831E-06

o ow R % B NR W BN

et t g

BN ofoH N BB W NN R RNE BN
L]

®oB oW oH OB oW onoBom U R



TABLE 15, - EXAMPLE OF INPUT DATA CARDS - Continued
718 « 720 CO ==.8G74F N0 C1 = ,476%FE 00 €2 ==«,6213F=02 3 =-;1930E-03
715 = 720 Al ® ,2479Fe0l A2 ==,3091E-04 B ==,8478F=03 B2 = _1159E=05
720 = 725 €O ==,7514F 00 C1 = ,450S5€ 00 €2 ==,1445F=01 €3 ==, ,8852f-03
720 = 725 A) ® ,2027F=0] A2 2«,2585F=04 Q) ==,5097F=03 R? =e,3B43F=07
602,58 667 .5 6129 & 617 .5 622,5 627,58 632,58 637 .5 642,.5 647 ,5
57,8 657 .5 662,85 667 .5 6725 677 .5 602,5 687 .5 682 ,5 697 .5
702.%.  707.5 . 712,85 717.% 722.5 .
=3.F Q0 =2.5¢ @@ «2.,E 00 «1.5F 00 =1 ,E 00
=0.5F 00 0.0E no .SF o t.F 00 1.5F 00
2.F 02 2.5 n2_ _ 3.F 02 3
-18830000€E=04 ,499120000F=-04 ,15530000E=03 .49120000E=03 «77020000E=03
-67180000E=03 ,3606000N0F=D3 .S558R00N00F=03 ,42870000E=03 .00000000E 00
-183B80000E=04 .48640000F=0¢ .15380000E=03 .48640000E=03 .58360000E=03
-51950000E=03 .32000000E=Q3 ,.75450000E=03 ,10740000E«02 .00000000E 00
-12780000€=04 .4Q420000F=04 ,12780000€=03 ,40420000E=03 .61100000€=03
~61220000E=03 LA1310000F=03 .11270000E=02 ,46350000E=03 16A60000F=04
-11700000€E=03 .370200N0F=03 .11700000E=03 ,37020000E=02 .40030000E=02
-40R70000E=02 .29R3IQONCE=-02 ,40580000E=02 ,00000000E 00 .00AN0C000E 0O
-17170000€E=04 ,5430000CE=04 .17170000E=03 .54300000E-03 .13&20000E=02
-18320000€=02 ,138400N0FE=02 .11590000E=02 < 4660N0NDE-03  .0O0NDOOOOE 0O

-38240000E~04 ,12060000F=02 L38240000F=03 ,12000000E=02 .17800000£<02
-16910000€=02 .1379Q000FE=02 .26650000E=02 ,12410000E=02 .00000000F 00
-86020000€=04 .27200000E=03 .86020000E=03 ,18000000E=02 .19690000E=02
-22890000E=02 .355400N0E=02 .43280000E=02 ,9469N000E=03 .000ND0O0E 00
-34370000E=03 .10070000E=02 .142300006=02 ,24120000E=02 .27790000E=07
-3G650000E=02 .348590000E=02 .35030000E=02 ,00000000E 00 .06AN0000E 00
-66370000E=03 ,77%90000F=03 .11300000E=02 ,20030000E=02 .36000000F=02
-44270000€=02 ,57270000E=02 .53180000E=02 ,39800000E=02 .0000ND0COE 0O
-9€600000E=03 .174§Q0N0F=02 .40990000E=02 ,63500000E=02 .85180000E-02
-10350000E=0Y L10710000E=01 .78260000E=02 ,366500008=02 00000000 00
-9NOBAUO0E=03 .10840000FE=02 .16660000E=02 ,35060000E-02 <36990000F<02
-46430000E=02 ,327500N0E=02 .40890000E-02 ,13520000E-06 .00000000E 0O
-72850000E=03 .Q07140000F=03 .17490000E=02 ,.37700000E=02 .36R10000E=02
-47260000€E=02 ,369700N0E=02 .65550000FE=~02 ,70000000E=02 .00000000E 00
-90980000E=03 .15540000E=02 .35910000€=02 ,.85560000E«02 .14200000E=01
.13770000E=01 .960300N0E=02 .49080000F=02 ,70000000E=02 .D0OO0CO0COE 0O
-51280000E=02 .6615Q0NCE=02 .94540000E«02 ,.1343n000E=01 .12360000F=01
-13810000E=01 .10670000E-01 .11358000E-01 ,70000000E=02 .00NN0000E 0O
-71760000E=03 .04650000E=03 ,16700000E=02 ,37640000E=02 .36740000F=02
-41220000€=02 .29930000E=02 .58440000E=02 ,70000000E=02 .000N0000E 0O
-70650000E=03 ,011400008=03 .15590000E=02 ,30660000E=02 .33200000E=02
-37470000€E=02 .28610000E=0? .48510000E~02 .70000000E=Q2 .00NO0000E 0O
-68420000E=03 .B4070000E=03 .133IS0000E=02 ,27420000E=02 .31100000E=02
-41310000E=02 .34620000F=02 ,47700000E~02 .70000000E=02 .QO0000000F 0O
-68130000E-03 .73600000E=03 .10070000E«03 ,18620000E=02 .21950000E=02
-41090000E=02 .37850000€=027 .52200000E=02 .70700300E=02 .00ANCOC0E 0O
-63210000E=03 .67630000E=03 .81580000E=03 ,12570000E=02 .21710000E=02
-28240000€=02 .30150000F=02 .14590000E=02 ,11390000E=02 .00QNOO00DE 0O
-43070000E=03 .64310000€=63 .710A80000E<03 .92490000E=03 .16020000E=02
-19100000E=02 .20730000F=02 .18470000E=02 ,16280000E=02 .00NNODOOE 0O
-14440000E=03 .4%670000E=03 .74170000E=03 ,10220000E=02 .12890000E=02
-13690000E=02 .20230000E=02 .3I3540000€=02 ,243I30000E=02 .00000000E 00
-50950000E-04 .16110000F=03 .50950000E=03 ,11950000E=02 .11340000€=02
-94230000E=03 ,LS507300N0F=03 .12770000E=02 ,.20150000E=03 .00000000E 0O
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46

TABLE 15,

.26650000F=04
.10350000E=02
.28820000E=04
.24310000€=02
.13780000E=03
.31700000€=02
.36330000E=04
.81110D00E=03
.31850000E=04
.76900000€=03
.28460000E=04
- 11090000E=02
.44630000E=03
.02740000E=02
<62650000FE=04
.37620000E=02
-13140000E=03
.41230000E=02
.26470000E=03
.58500000E=07
.70130000E=03
.58220000E=02
-81150000E=03
.61890000€=02
-11770000E=02
.20570000E=01
<10840000E=02
.7%570000E=02
.87430000E=03
.70990000E=02
.96050000F=03
<20580000E=01
.74270000€=02
.24910000E=01
.89880000E=03
-60660000E=02
.51650000E=03
.6RE40000F=02
.91360000F=03
.73200000€=-0>
<BEES0000F=03
.67790D00E=02
.B2850000F=03
.40650000E=02
.77520000E=03
.36320000E=02
.43260000E+03
.383G0000E=02
.21810000E=03
.24560000E=02
~11440000E=03
.95640000E=02
<17410000E=03
<51210000E=02

- EXAMPLE

«B4290000E=04
«62920000F=03
«90190000E=04
- 20230000E=02
. 43880000E=03
»16420000E=02
«11490000E=03
+59300000E=-03
«10070000E=03
«9G780000F=03
«BOS10000E=04
«17690000E=02
«14200000E=02
«B33600N0E=02
«19810000F=03
+40080000E=02
c41580000F=03
«S6S60000E=02
«B3720000E=03
.64180000E=02
«1260000N0E=02
«61240000E=02
»10R70000E=02
«R0240000E=02
«22450000E=07
s 17450000E=01
. 148800N0E=02
«A3I620000E=02
«128600N0E=02
+53300000E=02
< 15%80000E=02
«217700N0E=01
-11680000E=01
«17040000E=01
2 13630000E=02
«72270000F«02
«142800N0E=02
-65010000E=02
+14100000F=02
REA410000F=02
< 12610000E=0D
«81080000E~02
. 11410000E=02
«48480000E=02
2 Q7240000E=03
«62320000E=02
.93880000E=03
«A7310000F=02
«680800N0E~03
«28410000E=02
«361900NDE=03
- 37800000F=02
«BENSO000F =03
«84270000E=02

OF INPUT DATA CARDS - Continued

.26650000E=03
.10090000E=02
.28550000E=03
.12520000E=02
.13780000E=02
.32800000E-02
.36330000E=03
. 18500000E =02
.31850000E=03
.27520000E=02
.25460000E=03
.40640000E=02
.44930000E=02
.73730000E=02
.62650000E=03
<75100000E=02
£13140000E=02
.45420000E=02
.18710000E=02
L77720000E=02
.20410000FE=02
.43910000E=02
.19500000E=02
.89930000E=02
.56220000E=02
.10690000E=01
.26390000E=02
.43330000E=02
.28870000E=02
.30560000E=02
.34490000E=02
.12198000E=01
L17200000E=01
.63650000E=02
.28350000E=02
.71630000E=02
.24510000E=02
.87530000E=02
.24040000E=02
.70750000E=02
.23120000E=02
.10990000E<01
.21200000E=02
.51190000E=02
.15960000E=02
.46580000E=02
< 14890000E=02
.10480000E=01
.14580000F=02
L40330000E=02
«11440000E=02
.58990000E=02
.17410000E<02
L96690000E=02

.84200000E=03
,15590000E=02
.90190000E=03
.69670000E=03
.30710000E=02
.34980000E=03
,90190000E=03
.90990000E~03
.6925n0000E=03
.26840000E=02
.72650000E=03
.84930000E=03
.59470000E=02
.23290000E=02
.19810000E=02
.14650000F=02
.22280000E=02
+46650000E=02
«29610000E=02
.36930000E=02
.41240000F=02
.22150000E=02
.30550000E=02
.10910000E=01
.11770000E«01
«97370000E=02
.38310000E=-02
.47510000E=02
,41180000E=02
.47460000E=02
.94290000E=02
.70000000E=02
.21360000E=01
.70000000E=02
.30740000E=02
.70000000E=02
.33140000E-02
.77667000E=02
.31670000E=02
.83060000E=N2
.28750000E=02
<97340000E=02
.31230000E=02
. 32770000E=02
.27830000E=-02
.30010000E=02
226770000E=02
.19680000E=02
. 16550000E=02
.22230000E=02
.14870000E=02
.63460000E=02
.40000000E=02
. 15180000E~02

«11640000E=02
.00000000E 00
«17440000E=02
.000060000E 00
+30670000E=02
.00000000E 00
.88010000E=03
+13550000E=03
«71080000E=03
.00000000E 00
«81870000E=03
.00000000E 08
+74690000E=02
.00000000E 00
«31170000E=02
«14080000E=02
.37980000E=02
.00000000E 00
.46560000E=02
«83300000E=03
.56470000E=02
.00000000E 00
«56790000E=02
.00000000E 00
«16R30000E=01
.00000000E 00
«59R30000E=02
.00000000E 00
+56580000E=02
.00000000E 00
.16180000E =01
.00000000E 00
«24250000E=01
.00000000E 00
+61580000E=02
.00NO0000E 00
«B5650000E=02
.00000000E 00
.55800000E=02
.00AN0CO0E 00
«48550000E=02
.00060000E 00
.41280000E=02
.00000000E 00
«28R60000E=02
.00000000E 00
+30420000E=02
.00000000E 00
«22760000E=02
.00000000E 00
«17460000E=02
.00000000E 00
«42690000E=02
+53760000E=03



TABLE 15. - EXAMPLE OF INPUT DATA CARDS - Continued
.46300000E=03 ,14640000E=02 .35400000E=02 ,3A010000E=02 .46260000E=02
.54860000E=02 .67760000F=02 .57820000E=02 .16260000E=02 .N00AO00CE 00
.50690000E=04 .18850000F=03 .59620000E=03 ,10080000€=02 .10290000E=02
<10940000E=02 .14040000E=02 ,30660000E=02 ,20810000E=02 +11130000E<02
.48BN0D00E=04 ,15430000E=03 .48800000E-03 ,B80950000E=03 .939R0000E=03
.13510000E=07? ,27540000E=02 ,45380000E-02 .649500N0E=02 .00000000E 00
.30220000E=04 .12400000E=03 ,30220000E=03 ,91050000E=03 .12590000E«02
.23610000E=02 ,51960000F=02 .42510000E=02 ,.27950000E=02 .00NO000CE 00
.25880000E=03 ,LA1A60000E=03 ,.25880000FE<02 .47630000E=02 .61690000E=02
.54690000E=02 .37B000N0E=02 .74330000E=02 ,65520000E=02 .00000D00E 00
.35470000E=C4 .11210000E=03 ,35470000E=03 ,.11210000E=02 ,28200000E=02
.29770000E=02 .32100000E=02 .31860000E=-02 .66510000E~02 .000000C0E 0O
.77860000E=04 .246200006=03 .77860000E=03 ,23420000E=02 .25460000E<02
.31990000E=02 .36320000F=02 ,55550000E=02 .14380000E=02 .16570000E=02
<16680000E=03 .52770000E=01 .16680000E=02 ,25510000E=02 .39510000E=02
.40340000E=02 .6366Q00N0E=02 ,48230000E-02 ,.49340000E=02 .0OGO0000E 0O
.53560000E=03 .12490000E=02 .178G0000E=02 .33520000E=02 .46610000E=02
.56390000E=02 .53110000F=02 .45150000E=02 .18580000E=02 .00NO000CE 0O
.82860000E=03 .10N00CO0OF=02 .15420000E=02 .32580000E=02 .58840000E=02
.59730000E=07 .75470000€=02 .87050000E=02 ,95720000E=02 .00N00000E 00
.11420000E=02 .199100N0E=02 ,46780000E=02 .97850000E=02 +15270000E=01
.17740000E=01 .188300N0E=01 .11510000E=01 ,92970000E~02 .NCO0N0COCE 0O
11190000E=02 .13800000E=02 .22040000E=02 ,48100000E=02 ,52800000E=02
.73590000E=02 .65980000E=02 .40070000E=02 ,14760000E=02 .00000000E 00
.89530000E=03 .12110000E=02 .22100000E=02 ,53690000E=02 .53470000€=02
.62080000E=02 ,59000C0N0E=02 ,34910000E=02 ,14080000E=02 ,00000000E 00
.1A310000E=02 .16430000E=02 .35760000E=02 .96880000E=02 .17800000E=01
.16890000E=01 .203000N0E~01 .19764000E=01 ,70000000E=02 .00NOOOCOE 00
.60180000E=02 .99870000F=02 ,15240000E=01 ,20820000E=01 .19420000E=01t
.25600000E=01 .20660000F=01 .19630000E=01 ,11241000E=01 .00000000E 00
.90910000E=03 .128540000E=02 ,23470000E=02 .38460000E=02 .62230000E<02
.601R0000E=02 ,70730000F=02 .S58350000E=02 .7000N0000E=02 .0000D0000E 00
.91360000E=03 ,12680000E<02 .23920000E=02 .32190000E=02 .45190000E=02
.62600000E=02 .60450000E=02 .6956N000E=02 .84000000E=02 .00NNOCOOE 0O
.8G500000E=03 ,12130000E=02 .22160000E=02 ,36770000E=02 .43460000E=02
.64300000E=02 .50790000E=02 .33000000E=02 .17100000E=02 ,000N0000E 00
.85 150000E=03 .10720000F=02 .17710000E=02 .31770000E=02 .35670000E=02
.58460000E=02 .524800N0F=02 .38970000E=02 ,35750000E=02 .00NNOOCOE 0O
.81970006E=03 .G7100000E=02 ,14530000E=02 .27840000E=02 .33120000E=02
.4N850000E=02 .49640000F=02 .34660000E=02 .24700000E=02 .00ONOO00E 00
.64970000E=03 ,A78500N0E=03 .11580000€=02 ,20420000E=02 ,28420000E=02
.27890000E=02 ,3G600CN0E=02 .46230000E=02 .2252n000E=02 .0000N0000E 00
.28740000E=03 .A76500006=03 ,11510000E=02 ,19680000E<02 .24440000E=02
.20810000E=02 ,41460000E=02 ,90540000E=02 ,45050000E=02 .96740000E=03
.12590000E=03 .39820000E=03 ,12590000E=02 ,15460000E=02 .16500000E~-02
.19760000E=0> ,21410000E=02 .19120000E=02 ,2951N000E=02 .00NNOOOOE 0O
.64280000E=04 .20320000E=03 .64280000E=03 .15100000E=02 .15360000E=02
.161B0000E=02 ,18780000F=02 ,40020000E=02 ,30340000E<02 .42950000E=03
.B3780000E=04 ,26490000E=03 .83780000E=03 ,24040000E=02 .38540000E=02
.10990000E=02 .34680000E=02 .34640000E-02 ,6799N000E=02 .00RNOOOCE 00
.20610000E=03 ,03630000E=03 .29610000E=02 .37740000E=02 .42910000E=02
.43910000E=02 .518700N0E=02 ,52200000E=02 ,31320000E=02 .26870000E=02

«5.33€00 =4,R3F00 -4,.35E00 «3,97E00 ~3.67E00
«3.42E00 «3.92E00 =3.06E00 «2,91F00 =2 .77E00
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TABLE]B.=—EXANE&E?OFINPUT‘DATAJJARDS4-Cmﬁhmed

=2.65F00
=2.19F0Q0
=2.28E€00
- 58FO0
=,B3F00
=1.11E0Q0
=1 .3%9€00
«1.70E00
-1.92€00
-.72F00
.22E00
.37600
- 43FQ0
-4.3600
98.4FQ0
~3.8€Q0
04.4EQ0
=3.3F00
89.4F00
«2.8€00
ARD.9F00
-2.3F00
67.3FQ0
~1.RFO0
46.2FQ0
=1,3F00
20.2F00
=+ 8E0Q
2.9E00
-.3€00
N.EQD
0,FQ0
0.FO0
=, 77%E00
-.837E00
«3.7F00
99.6867E00
«3.2F00
e7.05E00
“2.7F00
92.98E00
=2.2F00
87.11E00
-1.7¢00
77.53E00
«{,2F00
62.72E00
=, 7E00
43 .38E00
= 2F0Q0 |
22.58€00
.3F00
6.87F00
~8F00

«2,54E00
«2,14€00
«2.29E00
°,. 6300
- .B8E00_
=1, 17E00
=1,45F00
=1,77E00
=1 ,66E00
=.S1E00
.33F00

. 23F00
=.61EQQ
100.E00Q
=4,0EQ0
96 .0E00
=3.5600
91,7€00
«3,0F00
84,9500
=2 ,5EQ0
73.4E00
=2,0EQ0
55,9€00
=1,5600
31.2E00
=1 .0E00
7. 4FQ0
=.5F00
0.€00
0.ENQ
0.E0Q
0.EN0 __
. 787EQ0
=, 850E00
100.£00
=3,4E00
98,33E00
=2.9E00.
94 ,75F00
=2,4E00
89,.78E00
=1.,0E00.
81,04F00
1 4E00
69.28F00
«.9F00 .
51,%52F00
= 4F00  _
30.76F00
JIEND .
11.98F00
LEEND
2.8F00

=2.44F00
=2.12E00
»2.28E00
= 68F0N
=, Q4FE00
=1 .,22E00
=} .852E00
=1.83E00
=1.40E00
= 31F0O
- 38E0Q0
.07E00
=, 79E00
=4 ,.2F00
97.6€00
=3.7E00
93.6F00
=3.2F0C0
a8.1f00
=2.7E00
78.6F00
=2,2F00
63.8E00
=1.7E00
41,8E00
=1.2F00
18.1£00
=, 7600
1.5F00

0.FOO
0.FOO

=, 737600
=.800E00
‘eﬂé?EOU
=3.6F00
99.32E00
=3.1E00
96,33E00
=2,6F00
92.E00
=2.1E00
A8 .56E00
«1.86600
75.00E00
=1 .1E00
59.18E00
= BECQOC
39.19E00
=, 1E00
18.74E00
LAE00
S.F00
.GF0D

=2, 35E00
«2.12E00
«2,23E00
=.73E00
=1 .0E00
-1,28E00
-1,58E00
=1,89E0D
-1,16E00
-.12E00
.43500
-, 08E00
-.98E00
99.2E00
«3,.9E00
9%,2E00
~3,4€00
90,.6£00
~2,9E00
83.0E00
«2,4E00
70.5£00
-1,9€00
51,5600
=1,4E00
25,7E00
-, 9E00
4,8E00
-.4E00

0.E00
0.FE00 _
=.750E00
=.812E00
=.875E00
99.9€00
«3.3600
97.72E00
=2,8E00
93.89E00
=2,3E00
88.51E00
=1,.8E00
79,84E00
«1,3E00
66.10E00
~.8E00
47 .50E00
«.3E00
26,61E00
.9E00
9.2E00
L7E00
1.68£00

=2.27F00
=2.16E00
=2.09F00
=, 78E00
=1 .06E00
=1 ,33FNO
=1 .64FN0
=1.96FND0
=,93E00
-07E00
.42E00
=.26E00
=1.18E00
«4,1E00
96 .8E00
-3~6E00
92.7E00
=3.1EN0
86 .8BEND
'2.68@0
76.1E00
'2.1800
60.0E00
=1 .6E00
36.6E00
'!nlEOO
10.8E00
=, 6600
.5E0D

0,E00
0.E00

=, 762F00
=, 825F00
=, 887E00
=3.5E00
98 .87F00
=3.0E00
95 .56E00
'2.5E00
90.94F00
=2 .0E00
83 .84F00
=1 JSEND
72.25F00
=1.0E00
55,41E00
=, 85E00
34.97F00
0.E00
i5.18F00
-S5E00
3.857€E00
i1.E00



TABLE 15, - EXAMPLE OF INPUT DATA CARDS - Continued

1.03F00 1.1Fp0 .
=10.EQQ «1n,&2€00
=8.82E00 «7.FO0 _
=5.£00 =8 ,80F00
=3.60F00 =2.F0Q
N.E00 =.11€00
2.02E00 3.E00
S.E00 . 5.05F00
=5.2E00 100.F00
96.91E0Q00 =4 ,QE00 .
=4.7F00 99 . 85600
99.168E00 . =4 ,4F00
=4,.2F00 98,.385F00
97 .66E00 =3,9€00.
«3.7E00 96,.39F00
95 .38E00 . «3,4F00 _
=3.2F00 93 .88F00
92.18F00 ©2,9E00 .
“2.7F00 89,72F00
87 .8FQ0 =2,4F00
=2.2F00 84,400
81.7F00 =1.9F00
1 .7800 76.A0F00
72.8RE00 =1, 4FD0D .
=1 .2F00 65,.02E00
60.53E00 °.9F00 __
= .7E00 _ S1.42¢F00
44.78E00 = 4F Q0 _
=, 2F00 . 34,.,2aFa0
27.27€E00 J1ENG
2 3F00 17 .63FE00
t2.3£00 «BEOD
~8EQ0 6.27E00
3.60F00 t.1F0OQ_
1. 3E00. - 1.47Ep0O
N.B9FQ0O 1.6F00
1.8600 - «42FQ0
-14€00 2.1F00

11 114 1.F=3
1010

3,22, E=43,1445
3,1403 F=43.1401
3,1290 E=43.1200
3,1100 E=43,1094
3.1076 E=43.1070
3,1060 E=43,1059
3.1085 E=43,1054
3.1080 E=43,1049
3,1045 E=43,1044
3.1040 E=43,10309
3,1035 F=43.1034
3,1030 E=43,1029
3.1025 E=d43,1024
3.1020 E=43.1019

E=43,1415
E43,1305
E=43,1152
E=d3,1087
E=43,1069
E=43,1058
E=43,1053
E=d43,1048
E=43,1043
E=43,1038
5-433’033
E=d43,1028
E=43,1023
E=d43.1018

.49F00 1.2E00
«g,E00 «9.82E00
=7 .82E00 =6.E00
«4.F0Q0 =4.72€E00
«2,.46E00 =1.E00
1.£00 -97E00
3.03E00 4.E00
«5.1F00 99.97E00
99.82E00 =4 ,8F00
=4 .6F00 99.37E00
98.92E00 =4 ,3E00 _
«4,.1F00 98 ,02E00
97.27E00 «3,8F00
«3,.6F00 9%5,90E00
04.82€00 «3.,3E00
«3.1F00 92.9E00
Qt1.41€00 =2,86£00
«2.6E00 88.79E00
a6.74€£00 =2,3€00
=2.1E00 83,.1F00
80.19E00 =1.8£00
=1.6£00 74.91E00
70.71€E00 =1,3F00
=1,.1E00 63.30E00
57 .62E00 =.8E00
= 6E00 48,15E00
41 .33E00 «.3E00
‘c,EOO 30‘75500
23.89€E00 .PE0Q
.4E00 14,84F00
16.02E00 .7E00
.9F0D 4.8E00
2.66E00 1.2E00
1.4E00 1.13€00
«71F00 1.7E00
1.9EQO «28E00
0.FQ00
Eed’3,1405 F=43,1404 E=4
Fed3. 1380 F=43,1380 F=4
Ev43,1130 E=43,1110 E=4
E=43,1082 E=43,1080 E=4
E=43,1066 E=43,1062 E=4
E=43,1057 E=43,1056 E=-4
E=43,1052 E=43,1051 €E=4
Eed3,1047 E=43,1046 E=4
Eed3,1042 E=43,1041 E=4
E=43,1037 E=43,1036 E=4
Eed43,1032 E=43,1031 E=4
E=43.,1027 E=43,1026 E=4
E=43.1022 E=43,1021 E«4
Eed3,1017 E=43.1016 E=4

0.£00
«8,E00
=6.82E00
=3.E00
“1.20F00
2.E00
4,04E00

=5.0E00
99.70E00
=4 ,.8€00
9R8.65E00
=4 .0E00
96.85F00
=3.5E00
94.22F00
-3.0500
90.59FN0
=2.5E00
85.61F00
=2.CE00
78.56F00
=1 .5E00
68.39F00
=1.0E00
54.58600
=,5E00
37.82F00
0.E00
20.66FN0
.SE0D0
8.,01E00
1,000
1,96E00
1.5€00
.56E00
2,.0E00
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TABLE 15. - EXAMPLE OF INPUT DATA CARDS - Concluded

3.1015 F=43,1014 E=43,1013 E=43.1012 F=43,1011 E=4
3.10)0 E=43.1009 E=43,1008 £243,1007 E=43,1006 E=4
3. 100850F=43 . 10045E=47, 1004NE=43,40035F=43,10030E=4
3.10025F=43,.10020E=43,10015E=43,10010E=43,10008E~4
31,.10000E=4

3.22

3.1403
31290
3.1100
3.1076
3.1060
3.105%
3.10%0
3.104%
3.1040
3.103%
3.1030
3.10°8
3.1020
3.1018
3. 1010

3.100506-43.lOOdSE-dJ,100465‘43.!00356*43.10030
3. 10028E=43 ,10020E=43,10015F=43,10010F=43,10005E

Eed3, 1445
F=d3,1401
E=43.1200
E=43,1004
E=43.1070
E=43,1059
E=43,1054
E=43,1049
E=43,1044
E=43,1039
E=43.1032
E=43,1029
E=43.1024
F=43,1019
E=43,.1014
Eed3.1000

3.10000E=4

3,22

3,1403
3.1290
3.1100
3.1076
3.1060
3.1058%
3.1080
3,1045
3.1040
3.1035
3.1030
3.100%
3.1020
3.1015
3.1010 .

3, 10050E=43, 10045E=43, 10040E=43,10035F=43,10030E«
« 3.10025FE=43,10020E=43,10015E=43,10010F=43,10008E =

Fed3,1445
E=d43,1401
E=43,1200
E=d43,1064
E=43,1070
Fmd3, 1089
E=43,1054
Fwd3,1049
5.43, 1044
E=43,1039
Fad3,_ 1034
E=43,1029
Fed3 1024
E=d3,1019
E«43.,1014
E=43,1009

3.10000F=4

1.EQ0
1.F00
1.600
1.E00
. 1.EQ0

fa

E=43,1415
E=43,1305
Eed¥,1152
E=43,1087
E=d43,1069
E=43,10%8
E=43,1053
E=d43,1048
E=d3,1643
E=43,1038
E=43,1033
E=d3,1028
E=43,1023
Eed,1018
E=d,1013
E=43,1008

Eed43.1415
E=43,13a5
E=d43,1152
E=43,1087
E=d43,1069
E=43,1058
E=d3,10%3
Ee43,1048
E=43,1043
E=43,1038
Eed3,1033
E=43,1028
E=43,1023
E=d3,1018
E=43,1013
E=43,1008

E00

1.E00
1.£00

1.
t.

E00
Eno

E=41,1408
E=43,1380
E=4,1130
E=43.1082
E=43.1066
E=da3,1057
Ee43,10852
E=43,1047
Eed43.1042
Eedl.1037
E=43.1032
E=43.1027
E=d43.1022
E=d43,1017
Eed3.1012
E=43.1007

Ewdal,1405
E'43.1380
Eedd,1130
E=43,1082
E=43,1066
E=43,1087
Eed3,1082
E=43,1047
Ewed43,1042
E=43,1037
E=43,1032
Eed4l, 1027
E=d43,1022
E=d3,1017
E=d3.1012
E=43,1007

1.F00
1,600
t.FOO
1.FO0
t . FOO

E=43,1404
E=43,1380
Fe=43.1110
E=43,1080
E=43,1062
E=43,1056
E=43,1051
F=d3,1046
E=43,1041
E=43,1036
E=d43,1031
E=43,1026
E=43,1021
E=43,1016
E=43.1011
E=43.1006

Fed3,1404
E=43,.1350
E=43,1110
Eed43,1080
E=43,.1062
E=43,1056
E=43,1061
E=243,1046
Ewd3, 1041
Ewd3.1036
E=43,1031
E=43,1026
E=d43.1021
E=d3,1016
E=43,1011
E=43,1006

i
i.
1,
)
t.

E=4
E=4a
Ee4q
E=4
E=4
E=4
E=4
E=4
E=4
E=4
E=4
E=4
E=4
E=4
E=4
E=4
E=4
4

EO0Q
EOQQ
EOCO
EO0O
EOD

1 . E00
1,€00
1,E00
1,E00
1.E00



Data
Sequence

19
20

21
22

23
24

25
26
217

28
29

30

Format Parameter
5KE15,.8 TRANSC
1111 MA1,MAZ2,
.oe, MA11
E15,8 TAUGAT
4711 MB1, MB2
MB3,MB4
5E15,8 FILTER
12,18F4,1 NPSI, PSI
12,5E10.4 NUM HTS,
NCLOUD
4(F4.,1, T, P, Z
E10.4,
F3.1)
14 N
18 LABEL
5E10.4 WW1, WW2,
WW3
T, P, Z

Description

Elsasser CO2 transmittance table

Computation options

Transmissivity gate

Output options

Radiance summation filter

Number of azimuth angles and table
of azimuth angles

Number of cloud altitudes and table of
cloud altitudes

Temperature, pressure, altitude of
shells

Number of shells

Profile code number
Concentration of COZ’ 03, Hz)

Set 2 of atmospheric temperature and
pressure data for azimuthal variation

study
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OUTPUT DATA

TOTAL RADIANCE

For an example of the total radiance ouiput tape see Table 16, KEach output
radiance profile consists of 12 records of information (69 tangent heights).

SeDﬁgice Format Parameter _DisEﬂ_i_I_a_t_i_c_)_rL
1 5E13.6 N(HT) Radiance at (HT)i (i=1, 5)
18 LABEL Profile code number
17 IEND Sequence number
2 6E13.6 N(HT) Radiance at (HT)i i=6,...,11)
6E13.6 N(H.) Radiance at (Hp), (= 12,...,17)
12 6E13.6 N(HT) Radiance at (HT)i (i= 66,...,69)

SPECTRAL SUBINTERVAL RADIANCE

For an example of the spectral subinterval tape see Table 17. FEach spec-
tral interval radiance output consists of 116 records of information (69
tangent heights, 10 spectral intervals),

Record Format Parameter Description
1 5E13.6 NJ.(HT) Radiance at (HT)i(l = 1)
Vj (‘] = 1;--0,5)
18 LABEL Profile code number
17 IEND Sequence number
2 6E13.6 Nj(HT) Radiance at (HT)i(i = 1)
Vj (= 6,...,10)
(Hp); G = 2)
V.{i= 1)
3 6 . . i i =
E13.6 NJ(HT) Radiance at (HT)i (i 2)

Vj(j= 2,600, 1)

o2



TABLE 16,

.T16096E
.337704E
«516384F€
,642178E
.504446E
.432516E
L381325€
«511649E
L64T949E
.509856¢€
«426372E
.344049¢E
«509407E
.651337€
.513475¢€
L422729E
L 386129E
,507222¢€
.654956E
,516388E
.419685E
.3687323E
2 505644E
.697622€E
.518943E
W016909E
.348616E
.503604€
.660800€E
«521914¢E
.412423E
.350030E
.500355€E
L664683F
+525451E
L404074E
L351592E
.493058€
L6695B5E
.529806E
.389912¢
.353328¢E
.478208¢E
.675948E
.535638E
.374933¢
.355286¢E
L4628B17E
.685334¢€
.582761¢E
.359384¢E
.357532¢
.430432E
«6TBOB2E
.539642€
.331755E
.360164€
,375760E
.621811€E
.501306E

00
00

0o
00
a0
no
00
[114]
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
oo
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0o
oo
00
00
00
00
oo
00
00
0o
0o
00
00
00
00
00
00
00
0o
00

- EXAMPLE OF RADIANCE PROFILE TAPE OUTPUT
FOR EACH OF TEN SPECTRAL SUBINTERVALS

«517716€
0 104124E
«432533¢
«417196¢
«112116E
878R74F
.1175539¢
«4808q2F
»40T431E
.113454¢
+848663F
«106637E
2480412E
+A4N2697F
114291
+821769E
.107519¢
+4801R8E
«114935¢
»804408E
«12802¢F
,480)¢4¢
«395067E
«115478E
LTR2978E
«178538F
«A480282¢
«351532EF
«116081F
«T4BR0BE
«109218E
.4a0477¢
2337225¢
01167605
6848511 F
«199934¢
-QQQGIBE
+330280€
«117536E
573647¢
«4781R89E
3s2422¢
«118444¢
14034481 ¢
c111760¢
«472092E
«339487¢
«119546€
«3694] 3EF
L113027F
«440074E
»234858F
»1720985¢
0 275741E
ellaa3ar
«376018E
«235344F
«121737¢€

00
01
00
00
01
0n
o1
00
oo
01
00
01
00
00
01
00
01
00
00
01
00
01
00
00
01
00
01
00
00
01
00
01
00
00
01
00
ol
00
00
0l
0n
01
00
00
0l

01
00
00
01
00
01
00
00
0t
0o

00
00
0l

.483140F
2 640795E
:502635E
.434437¢
+340047F
,5132a3¢
«645661F
+508R03F
,427308F
.343397F
+510188¢F
«650113€
+512178E
L424078¢F
,345404¢€
+507678E
«654188F
.515611F
2420641F
»346915¢
«506164F
«656683F
,518051F
«418079€
.348173¢
,504381F
e65967T4E
.520870€E
»4143p4F
«349543¢F
<50155¢F
vy663295E
2524196F
L407634€F
2351083¢E
«A496212F
«66T815F
2 395625€
»352727€
484291
«6T3660E
533380F
.378%841¢
»35460SF
2 46BA94F
«682A89F
s 540647E
e 366345¢F
s 356T44F
«442R29F
,683955¢F
. 5434466€
¢342R31F
+3592134F
«393402F
«643300€F
«B517947€
. 302548¢F
«3621R6¢C

00
00
00
00
00
00
00
00
00
00
0o
00
00
00
00
00
00
00
an
a0
0n
00
090
00
00
00
00
00
00
00
0o
00
00
00
00
00
00
00
no
09
00
00
00
30
00
90
00
00
09
00
00
090
00
00
00
090
00
00
00
00

«501019€
s 419994F
0111435€
2»R93202E
2105031E
2481370€
+410946F
»113195E
«856408E
«106372E
+480561F
«404353E
«113994€E
sRI169TE
»107207E
«480216E
2399126E
2114765€
«R10642E
»107851E
«480161E
2 396140E
«11%291€E
0« 790822¢F
108394
»480209€E
«392772E
«115872F
«762619E
«10R999F
»4803R6F
¢ XBRTT79E
«116524F
«711407E
«109484E
«A80648F
«383247F
«117265E
6O0RIA2E
«110473E
2 A4T9696F
¢ 37N34A9E
011n124F
«4965A2F
+111408F
s475632F
»348342F
#+119150E
2401129€
«112542E
«453636EF
+310959E
«12N4580E
2 309842E
«114N4K6E
¢ 396848EF
+2530A40F
2 121744F
s 2265RTE
2114205E

00
00
01
00
01
00
00
01
00
01
00
00
01
00
01
00
00
01
oo
01
09
00
01
00
01
00
00
01
00
01
00
00
01
00
01
00
00
01
00
01
00
00
01
00
01
00
0n
01
0o
01
00
00
01
00
01
00
00
01
00
01

n111195E
0436213F
«338829¢
«514977¢

«64379%E -

.506435¢
s 8429676€
+342773€
«510962¢
2+ 64898 7TE
«510983¢
W425147€
0344691F
+50856A¢
0652682E
514R64F
0421284[
0346517
+506701E
2655T9KE
517200
«418749¢
»347742F
+505027E
¢ 658616¢
+519882F
e415908E
+502699¢F
«662004F
.523020¢
«40995RE
+350533¢
,498517¢
eb661BAE
«526795¢
400234
+352149¢
0488534[
#671517E
+53151RE
+385103¢
«353953¢
«473762¢
W 67923KE
538138
»370683E
«35599af
e853475¢
«6R5908E
»544027E
0351697¢
«358359€
08415127
666217
+52923)E
«315701¢
«361161F
¢354580EF
+592695E

201001R
.905256F
.104587F
.481952F
.414201F
J12812f
.R63213F
.108120F
L480721F
L405924F
.1123722¢
.RGNT3I2F
.104812F
J487303F
.40Ng63E
2114601F
.81A573¢F
L1076R2F
LARD1TOF
.397171F
.118110F
.79R162F
L100206F
L4B01ROE
.392947F
L115671F
«77%648F
.10a789¢
.48n311€
.390210F
+1146298F
»7340R8E
.10094486F
A4BNSTAE
.3854438F
L,117007¢
L65n633F
.110186¢
L48N0233F
.375541F
1178228
,53N656F
.111075F
B77563F
.354229F
J112785F
NELYYYY S
.112143F
2464195F
.325813F
«110977F
.330626F
.113540F
A422811F
. 2TA5ROF
2121410F
«251906F
.11a572F
.351149F
,218503F

466
no
01
00
00
01
00
0l
00
00
0l
00
01
00
00
01
00
01l
00
00
ol
00
01
00
00
01
00
01
00
00
01
00
01
00
00
01
00
0l
(Y
00
01
00
0l
00
00
01
00
01
00
00
ol
00
01
00
00
0l
00
0l
00
ot

53




TABLE 16. - EXAMPLE OF RADIANCE PROFILE TAPE OUTPUTS

54

FOR EACH OF TEN SPECTRAL SUBINTERVALS - Concluded

.7B6739E 00
.363350€ 00
.311518E 00
,527350€ 00
L430523E 00
.236066€ 00
.367285E 00
«250571E 00
L425679€ 00
.3157016F 00
,193947€ 00
.370847E 00
.202673E 00
J341697€ 00
,289186E 00
«1%9772E 00
.366517€ 00
L.157079E 00
L262244E 00
L2188T1E 0O
.122524E 00
.342268€ 00
L116394E 00
.192715E 00
.163127€ 00
2930557€=01
.306521€ 00
.909195€.01
.149117€ 00
.126028¢ 00
L755400£.01
.261985E 00
,653903E€.01
.106480E 00
R65369F=01
.506463E-01
.197386E 00
L441558€01
,723938£.01
«597096E=01
.337052£.01
,123169E gp
.202710£-01
,350489E.01
2254054E01
L136840E=01
.481301€.01
. 899944E=02
c149593€a01

.B572R64E=02 -

.322941€=02
,493952E.02
.592699E.03
LA11142€-03
.648652€.03
.3235B87€=03
.920051€ 00
L336666E DO
5157766 00
639712 00

s201826F 00
el13116E 01}
+3n1257€ 00
»179249E 00
»117966E 01
,147183€ 00
«105419€ 01
¢233657€ 00
»135052¢ 00
¢ 107964E 01}
01Q9765E 00
«926180E 00
+132835E€ 00
»105097¢ 00
+936950F 00
0823103€=01
«770470¢ 00
«137974€ 00
e 792647E-01
«T4T602E 00
+386917E=01
«598791E 0O
»100097¢ 00
0577361E=01
«576427¢ 00
+433412E=0)
+445492¢ 00
« 165708E=01
0448875F«01
«251403¢ 00
«327460€=01
«359084EF 00
QSQBESQE-OI
«324309€=01
«315348€ 00
+220868E=01
«253851F 00
03748956—01
«227857F=01
«216781F 0O
¢e130716€=01
«155832E 00
2156518E=01
¢120075€=01
+892872€=01
«ADBTA0E-02
+643405€=01
+815379E=02
+519740F=02
«13742RE=01
+353377E-03
+606969€=02
e579067€=03
«939560F=04
2253297F=02

5171728 00
.1nado7e 01
«431216¢ 00
2417194 00

+331397F 00
«558470F 00
2458R818F 00
s254397¢ 00
#365912E 00
.269583F 00
2« 458172E 00
«382813F 00
,208016E 00
$369637F 00
2+ 217298€ 00
«367580F 00
+312266E 00
«171584F 00
+369979F 00
»172081F 00
,288212¢€ Q00
»242225E 00
135052 00
2 352572E 00
«128176E 00
«212789E 00
«17913gF 00
+101404EF 00
«318911F 00
«974763E=01
«160640F 00
21373728 00
+806399E=01
.282459F 09
2 752129F=01
0122146E 00
2984683E-01
¢ 5828G93E=0]
.216835¢ 00
2501941E=01
2821053E-01
,6B81213F=01
¢392298E-01
+158918F 00
«2T77030F=-01
2 4696T70F=01
»339988E-01
s 1TRAEBE=01
«679722E=01
,117961F=01
020210%F-01
«130792F«01
.B05006E=02
+129890E-01
2+ 124987E=02
2 2275850E=02
«119133€-02
«37441210<03
«105A70F =02

«+481891F 00
+638323F 00
«501283¢ 00
«434289¢ 00

«324114E 0O
«195433E 00
«12n223E 01
«161450E 00
«108397E 01
«254315¢ 00
«148048E 00
o112145€ 01
«119890F 00
«969049E 00
»198999F 00
«113830F 00
«991257E 00
«912952E=01
«B26887E 00
«152407E 00
oBT5497E=01
«813898F 00
«650269E=01
+654302E 00
«110942E€ 00
o63R264F=«01
+627533F 00
0476759E«01
»505252€ 00
«B2R046E=01
0487224E-01
+490759F 00
»369334E=01
+399174EF 00
+625026F-01
0e371456E<01
+357193€ 00
v 24R7A5E=01
0 283726E 0O
2423861E«01
0254460E=01
. 247R44F 00
»171974€-01
0200528E 00
+247819E=01
0 156842E=01
e121196E 00
2+ 771911€=02
o897938E=«01
«108637E=01
s 70R890F=02
«440925E=01
«171179E=02
»189533E=01
»14R277T€E=02
«440338€-03
s 346624E=02
s 1791N9E=03
«111017E=02

+899639E 00
«420127E 00
«111592F 01
«B94R36E 00

«479780n¢g QN
2« 269375 00
«364586F 0N
«287287€ 0N
+487884E 0N
408201 0On
«222589¢ 00
«368548F 0N
2232237 0N
«393889F 00
-33Q7IRE on
182726 0N
+371285E 0N
«187651¢ 0On
«315297E on
0265353 00
e147249F 00
«361020E ON
«141886F 0N
«236194F 00
«197628E 00
«111167¢ 00
+330918g 00
+106304E 0N
:175569¢ 00
« 148936 0N
«B5822NF=0]
0295743E on
s 846454E<01
«137546¢ 00
«112192F 00
0672109E=01
+238840f Q1
056925%2E-01
0929762f=01
« 76776801
0446480Fa01
.17861Ag 00
2+380721E-01
0e628355E-01
l456354€-01
0243791F-01
e§21527¢=01
215408501
0 267T46E-01
«184462E-01
»105584F01
+328455Ea01)
s376308¢.02
063276802
s 246508E=0?
«973427€-03
¢192350E<07
s527451E=01%
«389852F.03

«111148¢ 0%
«436095F 0"
«337757¢ 00
«514299¢ 00

L121240F 01
.182676F 00
«111465F 01
.2731920F 00
»160798F 00
.118578F 01
.1372866EF 00
.101457F 01
,214054F 00
.122101F 00
.103866F 01
,100392F 00
«878922F 00.
,1676T4¢ 00
+963683Fa0]
.B76371F 00
2739705Fa01
»713576€ 00
i123s672g 00
«710580g-01
«684556F 00
.5270?26F=01
«540206F 00
»90RT40F=01]
+525184F 01
,529873F 00
$3960942¢=01
,432306F 00
+70R8484F=01
L816748€-01
.404079¢ 00
$284796E=01
,3lal9ag 00
+479104F=01
.284776E=01
¢279869F 00
2196455F=01
.226885F 00
.126901F=01
.201095€=01
.164207F 00
.080873F=02
.11r168F 00
«143397p=-01
«938492F=02
.637112g=01
L469237F=02
2 ATA117E-01
.3834208<02
.192725¢€.02
L T7T9172E=02
,158284F=-03
2207564F=02
.270966E=03
.123546F«03

2010019
.90a06h4g 00
.104a45¢ 01
L480563¢ 00

467



TABLE 17,

«552086E 01
556311 01
. 559351 01
561863 01
565027 01
.54n108F 01
479318 01
365187 01
2 267434F 01
2 168428E 01
,104024F 01
e8464606E=01
«542951F 01
T YY-YA I
«549155E 01
«551055€ 01
«BB1464F 01
. 535455F 01
4T5410F 01
«376017E 01
«277200E 01
«169476E 01
,1035g1€ 01
sB843204E01
«567931F 01
«572366E 01
578445 01
«B577944E 01}
+580480F 01
«561115¢ 01
«461332€ 01
+370963E 01
.2628¢0F 01
169769 01
0104340 01
< 852364EL01
«540260F 01
«544980F 01
.548332F 01
.551070E 01
.554550F 01
.538770E 01
+474551E 01
#371231E 01
«27N0278E C1
«167%38E 01
102518 01

«837100E-01

«538142F 01
«542990€ 01
0566415 01
«549045¢ 01
.551393g 01
«537840F 01
.4884a5E 01
«398655¢ 01
297316 01
+176848E 01
c104648E 01
+851688E01

- EXAMPLE OF RADIANCE PROFILE OUTPUT TAPE

FOR THE COMPLETE SPECTRAL INTERVAL

e552860E 01
5568378 01
e 559723 01
562338 01
564962 01
2539227 01
S462452E 01
¢345618F 01
+2516058 01
2152375 01
802295 00
¢315983F.01
«543637E 01
«B547090F 01
2549453EF 01
551392 01
+550289€ 01
0528655E 01
459717 01
0354755F 01
s 260484F 01
#s153218E 01
+798516E 00
0315874E,01
568757 01
¢5T72908E 01
«B575817F 01
578372 01
«580066EF 0}
2552378E 01
2473640 01
«352588E 01
02645227 01
«153984F 01
810262 00
0321217€,01
6541151F 01
545565 01
2548740 01
«551595¢ 01
554567 01
531155 01
4BB226E 01
0351684F 01
«253511¢ 01
152038 01
«sT93987€ 0O
0316697E.01
2536030 01
543590 01
«546829F 01
549534F 01
550877 01
¢531909F 01
04T75324EF 01
377580 01
2T8L00E 01
0159724 01
«BOT484E 00
s323191¢,01

2553727 01
,55T401lE o1
,560113F 01
. 562828 01
. 563870 01
.529036E 01
sL%659TE 0%
»329333F 0%
236154E 01
139322 01
«593981E 00
s136953F01
o 544401E 01
«54T7563E 01
«849758E 01
«551688E 01
+6549134E 01
520450 01
$4GB5LT6E 01
«334030F 01y
2 242699E 01
.140183E 01
«589077E 00
2 136905E4,01
2569673E 01
«5TISTBE 0}
«5T6208E 01
578932 0%
.578574E 01
«84216TE 01
24B6962E 01
.33T7968E 01
,230212E 01
L 140497E 0%
«602028E 00
0 145395E,01
aB42114E 01
.B46LB4E 01
2549168BE 01
.552173E 01
«554068E 01
o522276E 01
¢443L8LE 01
2333208F 01
«236901E 01
2139479E 01
+585300E 00
6143951FE01
. 540024E 01
.5442305 01
$B54T25TE 01
.550068E 0}
.550231F 0}
+B5248T6E 01
4626T0E 0%
2356396 0y
$257414E 01
0 145964E 0}
«589387E 00
2 146020E.01

s554706E 01
558002 01
«560520E 0l
.563387E 01
2 562274F 01
s517481E 01
«H24556E 01
0311987 01
«219249E 01
«126731E 01
«%456661E 00
«B84346BE=02
5452587 01
«548063E 01
«550070E 01
2552000 01
«547297E 01
0510684F 01
«%25116E 01
«313765F 01
«223606E 01
s 127502E 01
«44B8T740E 00
«B843293E<02
2570698E 01
¢574087E 01
«576615E 01
+5T9503E 01l
+576485E 01
¢530795E 01
«433780E 01
0320905 0l
2214264F 01
«127523E 01
+460825E 00
+882584F«02
«543201F 01
«D546847E 01
654G614E 01
e552784E 01
«552018E 01
«511763€ 01
%22428E 01
e314136E 01
6213046E Q1
s127160E 01
«%41834E 00
s876316€=02
«541148E 0L
s544910€ 01
0547699E 01
«550%591E 01
2 548604E 0}
+B516728E 01
e44493GE 0]
¢335581EF 01
«235511€ 0Ol
«132335¢ 0Ol
«%36542E 00
+885304E=02

*555824E
«558650E
«560944E
s 564008E
«958856¢&
+503693E
c40T175E
e2G6T36E
+201393E
¢118377E
¢ 336384E

«D46225E
«548595E
+550388E
e552114E
2 5442TBE
«49B8125E
¢ 409849E
s 300508E
«204191E
«118760E
¢329935€

«371858E
e574T42E
«5TT03TE
05799858
«572483E
«516882E
s415434E
«301555¢E
. 198T748E
+118889E
2 338752E

05446460E
W54T561E
»550078E
«553358E
2548659E
.408399E
0406644E
+298884E
2200702E
s118216E
0324256E

e5426422E
#545638E
2548156E
2551005E
054581 8E
.506734¢E
430877E
¢322009E
0214137E
s122170E
+318604E

01

1010001
«558991F
2 561389E
s 564652E
s 554824F
0 ©93149E
«386434F
0 282779F
« 185015
«111880F
0234967F

1010002
«548871E
«550719E
s 552038F
«540826F
+488308F
e392979E
¢290053E
o« 186894F
¢111816F
:231197E

1010003
e5T5087E
cBTT480F
0580445
e 566T98E
¢505806€
¢393349F
c2B2346F
¢184582¢F
J112241¢
2236833

1010004
2547937
+550564F
«B554077E
¢544865E
4BBO24E
«38B896E
2285495E
«184118E
2110965¢
0227223F

1010005
«546020F
«54B626F
e551397EF
s 542709¢
«499009E
o412992¢
«311063¢
« 195575
«113989F
s223419¢

01
01
0l

01
01
01
01
01
00

01
0}
01
01
01
01
01
01
01
00

01
0l
01
01
01
01
01
01
0l
00

01

01
01
0}
01
01
01
0l
00

55




Record Format Parameter
115 6E13.6 Nj(HT)
116 6E13.6 Nj(HT)

56

Description

e

Radiance at (HT)i (i= 10)
Vj (G=4,...,9)
Radiance at (HT)i(i = 10)
Vj (j = 10)



FLOW CHART

Figure 6 contains a detailed graphical representation of the flow of logic
for Program CORPS.
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BEGIN

H

READ RUN
DESCRIPTION
(DESCRD

READ NUMBER OF

INTERVALS (NN),
AND NUMBER OF
'(TA)NGENT HEIGHTS
M

w
el
Il
o
=
=
>
Il

§

}

READ TABLE
OF TANGENT
HEIGHTS (HT)

}
§

READ TABLE OF
SPECTRAL
INTERVAL
WIDTHS (DV)

READ PLASS

TRANSMISSIVITY

COEFFICIENTS
(CO, Cl,C2,C3

]

Al, A2, B1,B2

]

READ SPECTRAL
INTERVAL CENTERS
(WAVEL)

READ PLASS
DOPPLER TABLE
ARGUMENTS (A,-B)

]

}

READ PLASS
DOPPLER TABLE

N

READ ELSASSER
GENERALIZED
ABSORBTION
COEFFICIENTS FOR
03 (BARLO); FOR

H,0 (BARLH); FOR
€O, (BARLC)

READ ELSASSER
0, TRANSMIT-

TANCES
(TRANSO, TRANAD)

READ ELASSER
H,0 CONTINUUM

TABLE (CONTUM)

READ ELSASSER
H,0 TRANSMIT-

TANCES
(TRANSH, TRANAH)

{
/READ ELSASSER
L0G, 4 UF

CORRECTIONS
(CORLU, CORLUA)

READ ELSASSER
€0, TRANSMIT-

TANCES
(TRANSC, TRANAC)

]

/'READ COMPUTATION
OPTIONS
(MAL - MALD)

l

MAL + 1
MAZ2 +1

MALL +1

(TBL)

o
m
>
[S]

TRANSMISSIVITY
GATE (TAUGAT)

I

READ GAS
CONCENTRATIONS
Co, (WW1);

H,0 Ww2) ;

04 (Ww3) .

I

SCALE
WW1, Ww2
WW3.

( READ FILTER

(FILTER)

I

CLOUD
OPTION
INCLUBED

YES

AZIMUTH
OPTION
INCLUDED?,

WRITE OUT:
AZIMUTH-
CLOUD
ERROR
MESSAGE

WEIGHTING
FUNCTION
OPTION
INCLUDED?

YES

WRITE OUT:
WEIGHTING
FUNCTION-
CLOUD ERROR
MESSAGE

Figure 6. Program CORPS Flow Chart



READ NUMBER OF
CLOUD ALTITUDES,
(NUMHTS); AND
TABLE OF CLOUD
ALTITUDES,
(NCLOUD)

:

SET DOPPLER
EFFECT TO ZERO

AZIMUTH
OPTION
INCLUDED?

WEIGHTING
FUNCTIONS
INCLUDED?

WRITE OUT
AZIMUTH-
WEIGHTING
EUNCTION
ERROR

ME SSAGE

A

YES

YES

_/READ NUMBER OF
AZIMUTH ANGLES,

(NPSI) AND TABLE

OF ANGLES (PSD

SET CONSTANTS

]

REWIND TAPE
DRIVES L6, L3

L4, L5

SET CONSTANTS
THETA = 0.412
P45 =-999.

RE= 6.371E-8
T1=1.19089E-5
T2=1.4389
Po=1000.

:
IEND = IEND + 1

PRESSURE DATA
(T(1), P(1), Z),
ATMOSPHERE LABEL
(LABEL), AND
NUMEER OF POINTS

AZIMUTH
OPTION
INCLUDED

EAD ATMOSPHERE
NUMBER TWO
P(2), 2(2)

|

CREATE AVERAGE
OF ATMOSPHERES
ONE AND TWO
(T(3), P(3)

J

SCALE ALTITUDES
TOCM

SET TANGENT
HEIGHT INDEX
EQUAL TO 1,

W=1)

SET CONSTANTS
iIccca=0

ER=2
1A=0
IB=0
Q=0

'

SELECT JuTH
TANGENT HEIGHT
AND SCALE TO CM

!

CALCULATE
RH = (RE + H)?

!

SET ARRAYS
RT=0.
TAUH,0=1.

TAUO03 = 1.
TAUPR = 1.

!

EAET CONSTANTS

Figure 6, Program CORPS Flow Chart - Continued

59




60

SET CONSTANTS
Jc=1

USUMO = 0.
USUMH = 0.
USUMC = 0.
MM = N-1
SN=1.

AZIMUTH
OPTION

YES

INCLUDED

l

COMPUTE
ALTITUDE (HTST)
AT WHICH
ATMOSPHERE
NUMBER TWO WILL
BE USED

o

Y

DO LOOP FOR
SCAN LINE
ITERATION THRU
SHELLS ENTERING
ATMOSPHERE
(D0499 1= 1, MM)

'

10 IS TRAILING
SHELL BOUNDARY
SUBSCRIPT, 11 1S
LEADING SHELL
BOUNDARY SUB-
SCRIPT

ao="n

(l=1+1)

AZIMUTH
OPTION
INCLUDED

YES

Figure

"GO TO AND

RETURN FROM
BLOCK 100

GO TO AND
RETURN FROM
BLOCK 200

YES

BLOCK 100

CALCULATE
AVERAGE SHELL
TEMPERATURE AND
PRESSURE

(TAV, PAV); AND PT

REFRACTION
OPTION YES
INCLUDED ?

CALCULATE
REFRACTION
EFFECT
(ETA)

ETA=1.

NO

ID TH
SCAN LINE Hi
THE EARTH ?

SET

Q=1

NSHELL = 1|+
M3 +ICCC4

TAV=TULITT)

|

GO TO AND
RETURN FROM
BLOCK 200

l

Q=0

L

(1) ARE WE
ENTERING ATMOS-
PHERE, (2) AT THE
CENTER OF
1.| ATMOSPHERE 3.

(AT TANGENT
HEIGHT), OR (3)
ARE WE

R
LEAVING THE
ATMOSPHERE

REACHED?

T

i)

DZ, ZPREV

!

CALCULATE
€O, CONCEN-

TRATION (WWW)

6. Program CORPS Flow Chart - Continued



CALCULATE
SHELL OPTICAL
DEPTH (BU)

|

CALCULATE
TOTAL OPTICAL
DEPTH (SU)

:

CALCULATE
EFFECTIVE
TEMPERATURE
(T BAR); AND
EFFECTIVE
PRESSURE
(PBAR)

NO CLOUD
OPTION

INCLUDED?

YES

1S

SHELL
ALTITUDE

BELOW CLOUDZ

YES

—

SETQ=1
AND GO TO
AND RETURN
FROM BLOCK
200

©
o

CALCULATE
NUMBER OF
SHELLS
TRAVERSED
(NSHELL)

:

RETURN
FROM BLOCK
100

Figure 6.

BLOCK 200

PLASS CO,

OPTION
INCLUDED?

NO

YES

ELSASSER
€O, OPTION

INCLUDED

YES

WRITE OUT
PLASS AND
ELSASSER

ERROR
MESSAGE

]

CALCULATE THE
PRODUCT OF OPTICAL
DEPTH AND
EFFECTIVE PRESSURH

IS
PRODUCT LES
THAN 1.E-607?

NO YES

—

SET ALL
SPECTRAL
TRANSMIT-
TANCES=1.

CALCULATE LOg

OF THE PRODUC
(FUN), AND
SET EER=0.

DOPPLER
OPTION
INCLUDED?

SET
ER=-6

SET
PROGRESSIONAL
INDEX = 1A
(INDEX); AND
CALCULATE
ARGUMENT A

AND B
(ARGA, ARGB)

:

IF
PROGRESSIONAL|
INDEX IS (=),
ERROR; IF ZERO
BEGIN LOOKUP
AT BEGINNING;
IF > ZERO BEGIN
AT INDEX 1A

Program CORPS Flow Chart - Continued




DO LOOP IN SEARCH
OF OPTICAL DEPTH
ARGUMENT FOR
DOPPLER TABLE
(DO J = IND, 10}

A

CALCULATE RATIO
OF DISTANCE
BETWEEN
ARGUMENT VALUES
(RA)

IS
TBAR <

DOPPLER TABLE

RANGE

DO LOOP IN SEARCH

OF EFFECTIVE
PRESSURE
ARGUMENT FOR
DOPPLER TABLE
(PO K= IND, 3)

A 4

CALCULATE RATIO
OF DISTANCE
BETWEEN
ARGUMENT VALUES
(RB)

Y

CALCULATE
ACTUAL DOPPLER
EFFECT FROM
TABLE USING

RA AND RB,

(VAL (NQ))

Y

LINEARLY
EXTRAPOLATE
USING 200°K

TO GET DOPPLER
EFFECT, (VAL(NQ)

IS
TBAR >
DOPPLER TABLE

NO

YES

WRITE
APPROPRIATH
ERROR
MESSAGE
SETER=2

RANGE?

A

LINEARLY
EXTRAPOLATE USING
250° K AND 300°K
TO GET DOPPLER
EFFECT (VAL(NQD

Figure 6,

62

i

CALCULATE Y

A

SET
TRANSMITTANCES
(TAUCOR (NQ) = 1)

NO YES

y

SET
TRANSMITTANCES

=0.
(TAUCOR (NQ) = 0.)

Y
CALCULATE

ACTUAL CO,
TRANSMITTANCE C:)

VALUES, (TAUCOR(NQ)

Program CORPS Flow Chart - Continued



ELSASSER
H,0 OPTION

INCLUDED

y
CALCULATE
H,0 GAS

CONCENTRATION

CALCULATE
U*, (USUMH)

l

CALCULATE
LOGy g U+

LOGy o L WITH

CORREGTED
LOG; g L FOR

TEMPERATURE
SHIFT, (ARGA)

l

CALCULATE H,0

TRANSMITTANCE
WITH TABLE-
LOOK-UP
CALCULATION
(TAUH,0 (NQ))

NO

17

ELSASSER
0, OPTION YES

INCLUDED

CALCULATE
0, GAS
CONCENTRATION

l

GALCULATE
U, (USUMO)

|

CALCULATE
LOG, g U¥+L0G

T (ARGA)

-

CALCULATE O

TRANSMITTANCE

WITH TABLE-

LOOK-UP
CALCULATION
(TAUOZ(NQ)

CALCULATE
FINAL
EFFECTIVE

* o7 kT
C02 03 H20

SUM

SPECTRAL
TRANSMITTANCE

(DS)

!

CALCULATE
DELTA

TRANSMITTANCE
DS)

|

CALCULATE
PLANCK

BLACK BODY
EFFECT (BB)

LOCAL
NO THERMAL
EQUALIBRIUM
PTION

0
INCLUDED?

TRANSMITTANCE [+—(17)
T=7

—

CALCULATE
LTE EFFECT
(VLTE)

|

CAUSE LTE
EFFECT TO BE
INCLUDED ON
BLACK BODY
EFFECT, (BB)

I

Figure 6.

CALCULATE
BOUNDARY
CONDITION

SET BOUNDARY

CONDITION:

DELTA7=17,

(DT = TAUCOR
(NQ)

EIGHTING
FUNCTION
OPTION

INCLUDED?

CALCULATE
DELTAT
PELTA Z
(bTDbZ)

CALCULATE
SPECTRAL
RADIANCE
RT (NQ)

YES

IS SUMMED

NO |SPECTRAL
TRANSMITTANCES

LESS THAN

TAUGAT ? (EEK)

YES

]

RETURN
FROM
BLOCK 200

Program CORPS Flow Chart - Continued




CALCULATE
HTP

AZIMUTH
OPTION
INCLUDED?

YES

ITT=3

REFRACTION
OPTION
INCLUDED

—

LOOP TO
CALCULATE
EXACT TANGENT
HEIGHT

(HTP)

YES

Figure 6.

STORE
SHELL
INFORMATION

CALCULATE
TEMPORARY

SHELL
INFORMATION

(1,P,Z})

]

CALCULATE
DZ

ZPREV

ps

HTP
!

GO TO AND
RETURN FROM
BLOCK 100

GO TO AND
RETURN FROM
BLOCK 200

SETJC=3
AND RESTORE
ORIGINAL
SHELL
INFORMATION
(1,P, 2)

NO @ YES
{______.

ITT=2

SET UP EXIT
SCAN LINE

IENDD#O—I]
SN=-1.

ITERATION
(DO M3=1,IENDD)

I

I

]

CALCULATE
LEADING AND
TRAILING
SUBSCRIPTS
(10, 11

YES
INCLUDED? ]

SHALL
ALTITUDE
GREATER THAN
TEST ALTI- -

TUDE2

YES

m7=3

GO TO AND
RETURN FROM
BLOCK 100

|

GO TO AND
RETURN FROM
BLOCK 200

(TT=2

Program CORPS Flow Chart - Continued



CALCULATE
ELSASSER CO,

GAS
CONCENTRATH

CALCULATE
U*, (USUMC)

l

CALCULATE
LOG, oU* AND

PERFORM TABLE
LOOK~-UP TO
OBTAIN
CORRECTED
VALUE OF LOG, g

U*, (ARGB)

WAVEL
(NQ) <7667.

l

CALCULATE -
LOG; gU*+L0Gy g L

WHERE LOGy () L, HAS

BEEN CORRECTED FOR
TEMPERATURE

(ARGA)

CALCULATE CO,

TRANSMITTANCES
BY USING (ARGA) AS

AN ARGUMENT FOR
TABLE-LOOK-UP

IN CO, TABLES
(TAUCOR(NQ)

Figure 6.

SET HTP
TO PROPER
UNITS (KM)

:

CALCULATE
SPECTRAL
RADIANCE AND
TOTAL

RADIANCES
(RT20J,400,
(R2TOTWUN

WEIGHTING
FUNCTION
OPTION
INCLUDED?

YES

WRITE OUT
WEIGHTING

FUNCTION ON
COMMON QUTPUT
UNIT

L2
(DTDZ)

STEP TANGENT

NO @ YES

®

HEIGHT INDEX ‘_‘
H=4+1 @

SPECTRAL SUB-
INTERVAL
RAD:ANCE OUTPUT

NO YES

RADIANCES ON
UNIT L4,
(RT2(NQ)

TOTAL
RADIANCE
OUTPUT OPTIO
INCLUDED

WRITE OUT
TOTAL
RADIANCES ON
UNIT L5,
(R2TOT(NQY

SPECTRAL SUB-
INTERVAL RADIANC
PLOT OPTION

INCLUDED

PLOT SPECTRAL

SUBINTERVAL

RADIANCES ON

COMMON

OUTPUT,
L2

Program CORPS Flow Chart - Continued




TOTAL
RADIANCE
PLOT OPTION
INCLUDED ?

YES

PLOT TOTAL
RADIANCE OUT
ON COMMON
OUTPUT, L2

(9

CLOUD
STUDY
OPTION
INCLUDED?

REWIND
TAPE DRIVES

L6, L3, L4, L5
STEP CLOUD l

INDEX (1Q)

-+l STOP

)

®

—

STEP AZIMUTH
INDEX, (IABC)
IABC=IABC +1

|

Figure 6. Program CORPS Flow Chart - Concluded




PROGRAM LISTING
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$JCE €CC 11762 ROODO T 1 015 Zn000 76

$SETLP 14 1158 SAVE v

$SETLP 15 6 SAVE ' 7
SSETLP 16 564 SAVE ©1s
SEXECLTF 1BJCE

$1R,CE LLCGIC.NAP

$IRFTC HCNEY

aNaXal

aXa¥s!

i1leg
8

731

17797

1778

REAL NCLOLD

INTEGER Ep

RIMENSICN RTT2(1C0s25)

DINENSICN ANC(10)sMV(10) sNPLCT (400) +HPLOT(25)

BIMENSION BARLC(25) e BARLC(25) +BARLH(25) s TRANSO(41) ¢ TRANAD (&1,
LCONTUM(25) s TRANSE {50) s TRANAK (50) s CORLU(16) e CORLUA(16) »
2TRANSCUT4) o TRANAC(T4) o FILTER(25) 4 WW3 (91) +DESCRI(18) oNCLLLI (3 00)

RIVENSTICN T(21043)9P(21043)«2(210) sHT (69 s TAUPR(3G) sWAVEL (25) s
IRT(70) s TALCCR (251 3RT2(25.100) +RZTCT(100) sARRAYZ(182)

NYIVENSICN DV (25)5C0(25)6C1(25)+C2(25)0031(25) 4A1(25)sA2(25) 41 (25)

DINENSICN A(1C) eP( 3)+TBL(25310+3) sVALI25) 4PST(26)
1po (25) oWWa (G1) snpa (910,

Lwwllgl) sWk2(g1)sPTPZ(182¢25)9TALQO3(25) « TAUK20(25)

COMMON ANGMVopPERICD spLLUS 4DASHsMINUS s PLANK 912

VARTABLE TAPE ASSIONMENTS

— -
SN RDN
[ T
WA

INPLT CARC CATA

RFAC(L1s1112)CESCRI

FCRVAT (18p4)

WRITE(L2911C7)DESCRY

FORMAT{1H1sGX,1844)

RFAC(L1eleB5) AN oMy

FORVAT (10UAL1+1C13)
REAC(LLa16€)PERICDIPLUSIDASH M INS s BLAMKHPLCT (8)
FORNMAT (6RE) .

RFAC (LYo L1ICBIANSNM
FORMAT(213)

REAC (L1e96) (RT(IYelz14m)
FORMAT (24F3,()
FORVMAT(3612)

RFAC (L1s2) {CV (1) o I=1eiN)
FORNMAT(36F2,4C)
REAC(LLeL116G) (COCINoCL(1)eC20IY9C3 1) sA (L) sA2(T)sBLLI)*RZ (1) sI=10
INN) .

FORVAT(16Xs ElC 496X0F10,%ebKeE10,456X9E10,446X)

FCRVAT (5E15.8)

RFEAC (LYo 731) (WAVEL (1) s121oNN)

FCRMAT(LUF8.0C)

REAC (L1sLl777)A4B

FORNAT(5E1Ca4)

nO 1733 Ng2=1.3

pe 1731 NEG=1 NN

RFAC(L1a2778) (TBL (NQC+rG3eNQ2) +i03z1sL0)

FORMAT(5E15,.8)



(a¥aXal

(aNaYel

1731
1733

1113

1114
1le4
7082
7003

7004

7081
7009

7010

7008
3001
3002
1163
6015

1115
7006

7007

CONT INUE

ceNTINLE

RFAC(L1s8) (BARLO(I) o121 sNN)

REAC (L1+8) (BARLH (1) e 151 onN)

RFAC (L1e8) (BARLC(IYsI=1 9NN

REAC (L1+8) (TRANSC (1)« TRANAO(I)s]= 1.41)

REAC (L 198) (CONTUM LT ) oIzl onN) o (TRANSH (1) s TRANAK (1) 9]=14,50)

REAC(L1+8) (CCRLU(I) »CORLUALT) 9121 016)
REACLLY1o8) (TRANSC(L) o TRANAC(I) 01=1474)

RFAC(LYsL113)MAL (MAZMAD (MAG oMAD Jin6 s MAT s MAB MAGSMALOsMAL L,

1TAUGAT

FORMAT(L1114E1004)

MALzMAl+l

MA2EMAZ241

MA3EMAZe]

MA4EMAG4e ]

MAS3MAS+1

MAG=MAG el

MATEMAT+1

MABSMAS L

MAGEMAQe L

MAloaMALD.L

MAli1sMAllel

REAL (L1 1113)N81.N52.M83.M84
MBlzMBl+l

MR2=MB2+1

MR3s3MB3+1l

MR4EMB4+ L

RFAC(LL+8) (FILTER(L) oIzl NN}

CHECK FOR ILLEGAL RUN OPTIONS

GOTC(116341164) 4mAl

GOTC(7081,7082) 4MA4

WRITE(L297003)

FORMAT (28K ILLEGAL oOpTTION COMBINATION=)
WRITE(L297004)

FORNAT (28X +15K+A2ZIMUTH=C| oUDS) ©

coTC 887

GCTC(T008,700G) 4MALY

WRITE(L297C03)

WRITE(L297C10C) _

FCRMAT (28X 92 7TH+WEIGHTING FUNCTIONS=CLQUDS)
GCTC 887

INPLT CLOLD CATA

RFAC(LLs9)NUNRTS
RFAC(L191777) (NCLCUD (1) 121 NUMHTS)

po 3002 NG2=1 NUNKTS -
NCLeUD (NG2)sNCLOUD (ING2) #1 . E+05

RO 6215 I11=z14NN

VAL(T11)=0.

GCTC(1110,1115) opA%
GCTC(1111,700¢&) oMALL

WRITE(L2570C?)

WwRITE(L297C0T)

FCRMAT (28X 428F+A2 IMUTH=WFIGHT ING FUNCTUONS)

¢cTC 887 .
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111

698
1110

888

man

7015

[aNaXe

179

18C
9999
191

176
171
174
175

172

18
19
173

178
1149

INPLT AZINMULTF DATA

RFAC(L1s9)NPSI
REAL (L1+¢698) (PST (1) eI=1enNPSI)
FORMAT(1BF4,.1)
1FNC=0
NOR{N2=0
102273,

THETA= 412
RE=6¢371E+C8
ccCl=e01
CCC25003
T1211908gE«(5
T2=1,4389
p0=10V0.
1ENC=1END«1
16=1

TABC=l

INPLT TAPE TENVPERATURES AND PRESSURES

REAC(L3o18) (T(Io1) 9P (1al)eZ(I)sl=1ls4)aNsLABEL
WRITE(L297C15)LABEL sN

FORMAT (LHC s GHRUN IDENTo5X+13HNO, OF SHELLS/1H y1849X414/7)
FCRMAT(4(F4o1+E10e%sF3al)alseln)

TF(T(161))887+11,4112

RFAC (L3161 (T(1a1)oP(1al)oeZ(])slzb,N)
FORMAT(41F4o14EL0e%sF3,.1))

TF(TEND=1)1784179+178

CALCULATE GAS CONCENTRATTONS

DO 173 K=143

REAL (L1s9)NGAS -
RFAD<L1,1177>(hw4(I I=1,NGAS)

REAC {L1+9999) (WA4 () 121 ,NGAS)
FORMAT (36F240)

111=2
DC 17 181N
NC=N+le]

TF(WA4 (T =2 (NGY)L1T71e1T2.172
1F(11I=NCAS) 174,175,175

111=111+1

GCTC 176

Wwl (NG)=Whé (NGAS)

GCTC(19948417) oK

NRES S L)1
WM1(§0)=WM4(Ju)+(wW4(III)-ww4(JJ))*(Z(NQ)-WA4(JJ))/(wA4(III)-wA4
1Jd)

GOTC(19elBs17) oK

W2 (NQ)=WK1 (NG)

6CTC 17

W3 (NGQ) =Wkl (NG)

CONT INUE

CONTINLE

GOTC(1148,1146) 4MA%

REAC(L3416) (T(1e2)9P(1¢2Y42(1) eIz}
ne 1380 Izlen

Tile =T (Isl)eT(Iv2)) 2,



Pi1e3)s(P(le))ep(lo2)) /2.
1380 CONTINUE
1148 po 20 jslyN:
20 Z(1)sZ(11#1.E405
c INTTIAL CONDITIONS
8gg JJ=1
500 cONTINLE
NSHELL=0 -
ER=2
Ta=g
1R=C
Q:O-
HeHT(JJ)®1eE+CS
RH= (RE+H) % (RE+H)
no 21 I=lgNN
RT(1)80e
TALUH20(1) =1,
TALC3(1)51e
21 TAUPR(I)=1,
M3z0 :
TENCD=0
177=1
PAVE oS (P (14 1TT) &P (241TT))
TAVE o5 (T (1eITT)eT(2:1TT))
’ GOTC(112491125) ,MA3
1124 ETA=1,
. GCTC 1126
1125 gTA=l.+ (PAVHT7,526Ew06)/TAV
1126 §2z(RE+Z{1))H4ETA
§2c852¥52=RHK
G2382#%,5/7ETA
2PREV=Z (1)
PsUM=z0,
SUsCe
TSUN=0,
PSUN=0.
1=
Je=
LsUNO=0e
USUNHEC .
USUNC=0e
MMeN=l
ENs1lae
GOTC(112041121) sMA%
1121 PSS=PSI(1ARC)#,0174533
CPS&=COSIPSS)
HPRE=zHe¢RE
7TST=HPRE/CPSS=RE

C
c INITIAL SKELL ITERATION
€
1120 pC 499 I=1eMV
10=1
112141

. GOTC(38191123)sMpAd
1123 6OTC (1801438116177
1801 IF(PSI(IARC) 381,381,379
379 IF(7(10)=2T75T)380+3804381
380 17T=3

381 ASS1GN 30  7C NDL




72

aNaKe ¥

[aNa¥al [aXalak

30
310

315
499

60

10C

1127
l128
1129

113

117

GCTC 100
ASSIGN 31l0T¢  Np2
GOTC 200
TF(1TT=3)49G,315,315
17T=2

CCNTINUE

C=1. .

NSHEL] =NSKELL+1
TAV=T(ILeITT)

ASSIGN 60 TC  Np2
¢CTC 200

G:O-

GCTC 550

BLCCK 100

ZRARZ,5#Z (10«2 (11))

PAVEoB5#{P{I0sITT)+ P(I1+ITT)) '
PTzo 5% (PLIOSITT) /TOIOITTI4PA{IY eI/ TLILSITT))
TAVE oSH(T(I0ITT)+T(1L.1ITT)) ’
GCTC(1127451128) 4MA3

FTA=z1l.

GCTC 1129

ETAzle+ (PAVHTT,526E=06)/TAV
GCTC(11391124117)¢JC
&PHIS(RE*H) / ((RELZ{L1) ) *ETAY

IF(1e=8PF1) 11841189117
§1=(RE+ZI1))HETA
pZ=(ZPREVeZ2{11))#5N
ZPREV=2(11)
§1=281%51=Rk

§1= Sl#*eS5/ETA
$Ss(52=51)%5N

.

S g2=81

112

1166
994

962

200

1400

1410
1408

Dliz WW1(Ll1) % S#PT#e273
su=sU+LU
TSUN=TSUM+TAV#OU
TRAR=TSUM/ Sy
psLVsPSUM«PAVRDU
PRARZPSUM/ (POXSL)
GOTC(992%1166) 4NAL
TF(Z(11)=NCLCLD(1Q))9944+994,992
C=1-

ASSIGN 60 10 ND2

ceTC 200
NSHELL=NSKELL +1

GCTC ND1ls{(30470.50)

BLGOCK 200
GOTC (120041133} oMAT
Fl SASSER €3 TRANSMISSIVITY CALCULATION

CCG=PAV/1013,2

TF(PAV=1344)14054140551410

CCG=e132

UsUMO=USUMCHCCE*SERT (273, /TAV) # WWI(11)¥NS%,3E=3
ARGR=ALOGLO(LSUMC)

DO 1418 NG=1eNN



[aXaXal

[a¥aXa!

ARGA=BARLC (NG) +ARGE

LC 1420 NGC=2.+40

TE(TRANSC(NGG)=ARGA) 1420,141 701417
1420 ccNTINUE
1417 NG2=NGG=-1

TAUC3 (NG = (TRANAC(NG2) + {TRANADINQG) ~TRANAGC (NQ2Z) ) # (ARGA=TRAMNSC (NG 2 )

1) 7(TRANSCU(NGG) = TRANSC (NG2)) ) /120,

TF{TAUC3ING) =16)14304,141801440
143¢ 1r<TAuc3(Ac>)1431»1418 1418
1431 TALCIING) =0,

GCTC 1418
1440 TAUC3(NG)=1,
1418 CONTINLE

GCTC 1401

FLSASSER h2C TRANSMISSIVITY CALCULATION

1300 USUMH=USUMF+1,292E=3% ( (PAV/101362) #%2% (273, /TAV) #%1e5% WW2(11)
1#0S5) *1E~1
ARGR=ALCGIO (LSUMH)
BC 1318 NE=1¢AN
ARGA= ARGB¢(BARLH(NQ)-9 BFabk ((293,=-TRAR) /TBAR) #WAVEL (NQ) #%24+ALCG10
102934/ TBAR))
no 1320 NGG=2449
1F (TRANSH(NGC) =ARGA) 1320.1317+1317
1320 ¢aNTINCE
1317 NG2=NQG=1
TALKF20 (INU) = (TRANAHNG2) + (TRANAH (NGQ) =TRANAH (NQ2) ) % (ARGA=TRANSH (nQ2
1))/ (TRANSE (NGG ) « TRANSHIING2) 1) /LU0 #EXP (=10 %% (CONTUM (NG ) ) ¥USUNH)
1E(TAUKHR2C(NG)=16)13304131801340
1330 1F(TAUK2C(NGy) 1331131801318
1331 TAUR20(NGY=0,
GOTC 1318
1340 TAUR20(NG)=1,
1318 CONTINUE
GCTC 1301

FLSASSER CC2 TRANSMISSIVITY CALCULATION

1200 USUNC=USUMNCe (FAV/1013:2)%%2% (273, /TAV) #%]1e5% WWI(II)*DS
ARGR=ALOGIC (LSUMC)
£n 1205 Ng=2,415
1F(CORLUING)=ARGR) 12054120641206

1205 coNTINGE

1206 NG2sNG =1
ARGEB=CCRLLA(NG2) + (CORLUAINQ) =CORLUA (NQ2) ) # (ARGB=CORLY (NQ2)) / (CORLY
JING)Y=CCRLLU(NG2))
PO 1218 NGs1eNN
IF (WAVELING) =€670)121101211,1212
1211 AAS4e6E=Y
GCOTC 1213
1212 AA=3,4E=4
1213 ARGA=ARGB+ (BARLC(NQ) =AA% (2930=TBAR) /TBARY (WAVEL (NQ) =667) %424
141 CG10(293,/TRAR))
ne 1220 NGG=2473
IF(TRANSCINGC) =ARGA)1220,121701217
1220 cONTINUE
1217 NEg2=NGe=1
TAUCOR (NG) = (TRANAC ENG2) + (TRANAC (NGO =TRANAC (NG2) ) # (ARGA=TRANSC (Q2
113/ (TRANSCINGG ) =TRANSC (NR2) 1)) /100,

73




laNa¥e]

TE(TAUCCR(NG)=1a)12309121841240
1230 TF(TAUCCR{NGY)YLl231:121851218
1231 TalcOR(NGy=Q,
. GeTC 1218
1240 TAUCORI(NG)=1,
1218 CCNTINLE
ceTC 1299 A
1133 €CTC(T01LL47C12) o MAY
7012 WRITE(L297C03)
. WRITE(L2e7C13)
7013 FCRMAT (28x+23++ELSASSER c02=PLASS €02}
GeTC 887
7011 1F(FBAR%SL=1,E=37)20252014+201
202 P 203 MM2=1 AN
203 TALCOR(MM2)=1,
6CTC 1299
201 FUN=ALCGISU#PEAR)
FFR=0e
GOTC(22154265]) VAL

rCPPLER CALCLLATICN

2651 1F(ER)2030,2030,2735
2030 FR==6
GOTC 1005
2735 GOTC(2212452002) +ER
2002 InDEX=1A
ARGA=ALOGIO(SL)
ARGE=TBAR
2035 (F(1A)20364+2037,2038
2036 FRr==3
¢c7C 100»
2038 IF(8{IA)=ARGA)204592045+2037
2037 TF(A(L)=ARCA)2042+204242215
2042 TNLEX=1
2045 INC=INDEX#]
e 2050 J=INCs 1O ?
IF(ARGA=A(J) ) 2060206042050
205C CONTINLE
FR=1
GCTC 2215
206C 1A=Jel .
RAZ (ARCA=A(IAY) /(ALUY=ALTA))Y
INCRXSIB
1IF(IB)20364.2C67,2068
2068 TF{B(IR)=ARGR)2075920754+2067
2067 1F(B(1)=ARCR)2072+2072:2070
2070 RC 2555 Ng=1 AN
SLCPEL=(TRL(NGsJe2) =TBL (NQsJel)) /503
CONST1=TBLINGsJe1)™200,%5L0PEL
VISARGB#*SLCPE1+CCNST)
SLCPE2={TBLING 9 1Ae2) =TRL (NQe1A31)) /50,
CONST2=2TBLING e TA41)=2000%SLOPE2
V2 ARGB#SLCPE2+CCNST2
2555 yaL (NGY=ly2=yl)sRA*Y)
GCTC 221°
2072 INCEXs]
2075 INC=INCEXel
ne 208C K=INLs3
TF(ARGB=E(K})208542085+2080



[a¥aYa! laNaYa¥alaYal

[a¥a¥al

2080

2560

5085

8003

5095
1005
2022

1261
1232
12¢0
1241

1242
1233

2215

7021
7022
7002
7001
7005

1293
1301

1401

215

CONTINLE

BC 256C NG=1 AN
&LCPEL={TBL(NGoue3)=TBL(NGosJs2)) /50,
CCNSTISTBL(NGCeJe3)=300.%SL0PEL
V1sARGB#OLCRF1+CCNST)

SLCPE25 (TRLING»1Ae3)=TRL(NQaIAs2)) /504
CONST2=TBL (NG IA¢3)=300.%SLOPE2

V2= ARGB#*SLCPE2+CCNST2

val (NQ)=(y2ey]) #RA+V]

GCTC 2215

IRsK=1

RR= (ARGB=B(IR})) /(B{(K)=R(1B))

PO 8003 NG=1,KN
VI=RA¥(TBLINGCoJyIB) =THL (NGeTA2TB) ) + TBL(NQy 1A, IB)
v2s RA*(TUL(NCvJ'K)'TBL(NQ-IA’k))+T8L(NQ;IA¢K)
VAL (NG)E® vie(y2=yl)*RrB

FRRCR INCICATCRS

=3 CNE OF THE INDICES 15 NEGATIVE
=6 PREVICLS ERRCR HAS NOT BEEN ACKNOWLEDGED

1F(ER)100UB,10C5,42215 :
WRITE(L292022)TAsIBeRAsRBJsKa VL oV2YAL vARGA ARGBER
FCRMAT (LHO 2 (2X412) 92 (2XaFBo4) 92 (2X9712) 92(2X¢FBok) $2X1FB. %13 (2X+F8
leg))

1IF(ER+3)1260412611260

WRITE(L291232)ER

FORMAT (144321 PLASS DOPPLER INDEX 1S NEGATIVE)

GCTC 1233

1F(ER+6)1233,124141233

WRITE(L291242)ER

FCRMAT (14441 PREVIOUS ERROR HAS NOT BEEN ACKNOWLEDGED)
FR=2

GCTC 1181

PILASS C0OZ TRANSMISSIVITY CALCULATION

pe 7005 NG=1lonN

YRARS (((C3ING)I*FUN) +C2 (NO) ) #FUNSCL(NO) ) ¥FUNeCO (NQ)
YeYBAR+ (RLING) +B1 (NQ) ¥FUN) # (TBAR=250,) « (A2 (NQ) +B2 (NQ) #FUN) # (TRAR#T
1RAR=62500,)

IF(Y+850)7C2147021%7022

TACOR(NG) =1,

GeTC 100%

TPOWERS (REXP(Y))

TF(TPOWER+85.) 7001970017002
TAUCOR(NG) =EXF (TPCWER) # (1. =VAL (NQ))

GOoTC 7002

TAUCOR(NQ) =0,

val (NQ)=U,

GCTC(1301,4130C) 4MAS

GCTC(14015140C) 4MALD

SPECTRAL SUBTKTERVAL RADTANCE CALCULATION

pC 777 NG=1eNA
TAUCOR(NG)=TALCOR (NG #TAUH20 (NQ) #TAUO3 (NQ)
EFR=FER+TALCCR (NG)

pTsTAUPRING) =TALCCR (NG)

75
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[aNalal

1131

1130

771
1770
1157
1158

l159

770
777

640

17
1C

8ccC

TALPR(NG) =TALCCR (NG)

RRETL¥WAVEL (NG #% 3/ (EXP (T2%WAVEL (NR) /TAV)I=1,4)
GCTC (1130611317 oMAD ,
VLANDA=Z o LE=QB#PO/P UL ITTIRSGRTAT(ILLITT)/TO)
VLTESTHETA/ (TRETA+VLAMDA)
RRAzR3#*VLTE

IF(QY 77191770771

nT=TAUCOR(NG)
GCTC(77091157) ¢MALL

ARRAYZ (NSHELL ) sZRAR
GOTC(1158,1156,1158) quc

RTCZ (NSHELL «NG)=LT/DZ%1.F5

aCTC 770
NTOZ(NSHELL oNGI =0T/ (2. %071 %1 eE5
NSRELLSNSHELL +1

DTCZ(NSHELL onQ)=CT/{2.%DZ)1#1.F5
ARRAYZ {NSKHELL)=ZBAR

NR=CT*®BE

RT (NQ) sRT(NG)+DR
TF(EER=-TALCAT)IB5045504+781

GOTC NDP2+(310+60,800,4330)

TANGENT HEIGHT CALCULATION

HTP= (RE+H) /ETA

CCTC(T4418C3) 4MAG

IF(PSI{IABC))T44706%74

177=3

GCTC(640963C) s MA3

P1Fz (HTP=KE«Z {1001/ (2 (11)=2(10))
PPRzP(IOSITT)+DIF*{P(I1elTTI=PLIOSITT))
TTT=T(I02ITTY«DIF* (T (I ITT) =T (I0+1TT))
PAVE.O# (PEP+P{I0LITTY)
TAV=eSHATTT+T(10:1TT))

HKTPPRzRTP

ETAzla+ (PAVXTT7,526E«06)/TAY

HTP=(RE+H) /ETA *

TF (ABS(HTP=KTFPR)=leE=8)640.6404630

CENTER SHELL AT ThE TANGENT HETGRT

Je=2
PPPsP(I19]TTY

TTT=T(I1e1TT)

7222=2(11)

RIFes(FTP=RE=2(10))1/(Z2(11)=2(10))

PUI el TT =P (ICaITT)4pRIF*(PlIleITT)=P{I0sITTY)
TOIL el TT) =T (ICeITT ) wDIFR(T(ILSITT)=TLIOLITTY))
7(I10)=2{1C)«DIF# (201112 (10))

N2z (ZPREV=2¢11))%5N

JPREV=Z(LIC)

D832 ¢ ¥ ((RE4Z2(10) ) * ¥ 2anTPARTP) #¥%,s5

KTPsHTP=KE

ASSIGN 707C AD1

ceTC 100

ASSIGN 800TC ND2

ceTc 200

Je=3

PlI1sITT)=PPP

TCI1ITT)=TTT



803
802

aNale!

1142
85
86
87

30
33C

335
ac

[a¥aXal

550

516

[aNalal

1lg2
2185

2186
21g2
1181
4001

5G5

[aXaXal

997
71¢C
713

15C¢
1508

211224
1F(IT1=3)802,803,8U3
177=2

1FENCD=10-1

ENz=w el

FTINAL SHELL ITERATION

Cc 80 M32141ENDD
1131ENDD*1=M3
Tn=Tlel )
GCTC (87+1142) sMAab
GCTC(B5e87)51TT
IF(Z(I1)=2T7ST)87,86.86
177=3

ASSIGN 90 TC NDY
¢cTC 100

ASSIGN 33C To ND2
¢CTC 200
IF(1TT=3180s325,335
177=2

cCNT INUE

cUTRUT DATA

Hz=H/ (1,E0R)

FTPsHTR/(1.EQ5)

R2TCT(JJ)=C,

ne 510 Id=leNN
RT2(1JedV)ZRT (I DV (1) 21000, %FILTER{TJ)
R2TCT(JI)=R2TCTHUJ) +RT2 (TdeJJ)
GOTC(118L,1182) 4MALL

WEICGHTING FUNCTICN CUTPUT

WRITE(L292185)
FCRMAT(1R1o1GRWETGHTING FUNCTINNS)
e 2182 I=z1eNSHELL
WRITE(L292186)ARRAYZ (1)

FORVAT (LH 4 GHALTITUDE: ,E158)
WRITE(LZ98) (CTDZ(I43)9M3I=1 NN}
Jasddel

1 (JJ=M1500e500+G95
GOTC(T109711) oMB)

SPECTRAL SUBINTERVAL RADIANCE 2OUTPUT

WRITE (L49996) (RT2(NC41) eNG=195) 9L ABEL s TEND
FORNAT{5E13,6,18,1T) :

MIM=MxNN
WRITE(L496G7) (RT2{NG 1) sNGS69MAM)
FCRNAT(6E13,6)

GCTC(T129713) ¢MB2

ne 1508 JysleN

g 15V9 NE=1lenN

RTT2 (JJeNGI=RT2 (NG 0 UJ)

ceNTINUE

Bo 167 NG=1oNp

NPLCT (1) =]

NpLCT(2)=]

T




78

NPLECT (3)
NPLCT (4) w]l)#Nal
NPLCT (5)
NPLCT ()
NPLCT ()
WRITE(L29168)NQsTEND
148 FCRMAT(1H1421RSPECTRAL SURINTERVAL +13,29H RADIANCE PRCFILE oF DAT
1A SET.13)
cabl PLOTS(RTT2sHTeNPLOT  HPLOT)
167 cONTINLE
712 GOTC(71%49715) ¢MB3

nowouow o
HHHA?

TaTAL RADIANCE OUTPUT

[a¥a¥a)

715 WRITE(L59996) (R2TOTING) oNG=1s5) o LAREL 9+ TEND
WRITE(LS599G7) (R2TCT (NG) sNQ=H M)

714 GOTC{T7169717) ¢MB4

717 NPLCTI(D) =]

NPLET(2) =)
NPLCT (3) =N
NPLCT (4) %)
NeLCT (5)=]
NPLCT(6) =1
NPLET(T) =]

WRITE(LZ29169) IEND
169 FORNAT(1H1+341TCTAL RADIANCE PRUFILE CF DATA SETsI3)

CALL PLCISIR2TOToHT oNPLOTWHPLOT)
716 GOTC(1183,1184) oAl
1184 10=1Q+1

TF(10=-NUMRTS) 889,889,888
1183 cNTC(B88Be1186) eMA%
1186 1ABC=]1ABC+1 &

TF(1ABC=NFS1)889,889,888
887 sTCP 77

FnD

$IBFTC BCY

SUBROUTINE PLCTS(Y X NoH)

DIMENSTICN T(1) oX (1) oK (1) PLCT(IZ20) s VMAX(2) 4 VMIN(2) 4Y (1)

DIMENSICN N (4s1) ¢NU(2) «MUL2) sNAVF(100)

CIMENSICN ANC(L1O)4MV (10}

coMVON ANGMVGPERICD «PLUS,DASH M INUS+RLANK s ITBCD

FQUIVALENCE  (INLoNAVE (1)) 4 (N2sNAVE(2)) 3 IN3ONAVE(3) ) s (14 sNAVE (4)) o

1 (N5+NAVE(5))

FOUIVALENCE  (UMAX L) o XMAX) o (WMAX (2) o YMAX) s (VMIN (L) o X3¢ T1)

1 (YMINE2) oYM IN)Y

RFAL MINUS

7ERCEAN(L)

C SAVE N

1=1

re 1 Ksle2s

rC Y Jzleg

NAVE(I)aN(JeK)

1=1s1

1
€ CCNPLTE NUMBER CF PCINTS(nNX) TO BE PLOTTED

Nx=C
“re 2 Islepnl
2 NX=NXeNAVE (3%1)
C INITIALYZE SCRTING PCINTERS
1L lsl
jL 2=}



IN =1
N(lel)=0
N(2sl)=N4
N(3sl)an®
. Nt4sl)ss
€ scrY LCcp
13sC
DC 10 I=loN1
132133
KN=NAVE(13+})
KxskNa1+NAVE (13)
JX=NAVE(1342)a]
IF(1eGTel) ¢C TC 3
Kn=KN+1
JX=aXe+l
3 LC 10 K=Kp oKX
IN =2IN +1 '
JX zdXsl
Nt4sIN) =355
N(3eIN)=sJX
N(2sIN)=K
N(lsIN)=0
C SAVE MAXIMUM ANC MINTMUM INDEPENDEMT VARTABLE VALUES
TF(XMINGLTeX(uX)) GO TO 4
XxMIN = X(UX)
GO 10 5
4 IF (XMAXeGTeX (X)) GO T0 5
XMAX = XigX)
5 JdsILl
Jyzsn(24J) :
TF(Y(K)oLEaY (JY)) GO TO B
€ Y(K) IS LARGEST VALUE FOuUNDs PLACE AT TOP NF LIST
1Ll =IN
N(1eIN)=d
¢C T2 10
6 IF(Y(K)ohTeyY (JY)) GC TO 8
C PLACF Y(K) IN MICCLE CF LIST
7 N(lsINY=J
N{1sJO)=IN
GO TO 10
8 CIF(N{LleJ ) eLELO) GC 10 9
¢ PrRCcreD DOWN LIST
Jo=J
JaN(1sJQ)
Jyen(2¢4)
_GC T0 6
C PLACE YI(K)AT BCTTCM CF LIST
9 Niled )sin
112 =IN
10 CENTINUYE
TL113N(29IL 1)
yvAX3Y(IL11)
1L22sN(2e1L2) -
yMINSY(IL22)
¢ PLCT LCcP
NPP=3#N1¢1
J=1 )

79




80

6C

TF (N2.EL, 1) ¢C 1C &0
posl

LYP—4*J+5*h1+4
ypxsHIILLIN)

vl INsHILIP #1)

XMAXEH (LIpe2)
XMInzH(LIp+3)
CCNTINLE

MRP=NPP+2

C DETERMINE NUNEER CF PAGES FOp JIH GRAPH NPY X NPX

NEX=MAXCULAVE (NPR) s 1)
NPYSMAXO(RAVE (NpPRa L) 4 1)
Mp =1 2URNP X

C DETERMINE LMNITS FCR U=TH GRAPH

11

12

ne 13 1=4,2

CNL = Le/FLCATINL) + 000001
s ABSHVRMAX (DY =y I (1Y) waNL
L.’:], ,Oé*h

TF (GLIELO#L G| Te (ABD(VUAX (1)) *ARS (VHINIT) 1)) Uz 06%ABS (VI AX (1))
NU{TYSALCGLOAL)

NG (T)Y=NUTY =

TF(LeblTala) NUty =ty =y
v oz URLU %% (NG (I

MuryYs UM o+ .69

ne 11 Ks1,9
TE(MU(T) «GT MV Ky GC Tn 11
M) =My )

6o 10 12

CONTINUE

ME{1)Y=s10

NLITYeNUY + 1

IF{1.eGEels) €O TC 13

NL =4 0#NPY=5

C DETEDNIAE MINIMGM INDEPENCENT VALUF(XMTIVY ON GRAPHs FIRST PRINT { INEs
(LPIY, AND VERTICAL axls LINE(LVA)

C

14

15

Us aMUtl)

Lx = 10e*%(NU(1))
Ux = Us#lx

1.5 = Se%lx

LvA=S

Lpl=3

TE(XMAXeLEaCe) €C TC 15

¥MIV = =7,5%X

TF{XMINeLTexVMIV) GC 1C 14

TFAXMINeGT e (o 1%XMAX))  XMIV = XMV 4 USKFLOAT(IFIX(XYIN/USB))
ce 10 151

Lz =XMIN/LS

LvAzLVA+S%L

TF(LeNEe l2%(L/2))) L.pl=3

xvIv = XMIV o FLCAT (L) #Us

GC 10 151

LVA=12C%NEX=2

XMIV & =UX# (FLOAT (LvA)we5)

TR (mXMAXaCT o (= 1 v XMINYY  XMIV = XMIV ¢ USHFLOAT (IFIX(X“AX/US))

C DFTFRMINE MAXIVMLY CEPEMUENT vALUE (fMpV) ON GRAPH, FIRST eoKINT LIME
C (LPLY, ANC FCRTZCNTAL AXIS Link(Ltp)

15

1

L5 =MU(E?

LpD=3

LPCy=3

LY = 1Ca®*x(NL(2) )



Ly = UsxUy

UB = 5e¢%Uy

TE(YMAXaLTs0.) GO 10O 18
IF(YMINeLTe («265%UY1) GO TG 1in

LHAZB0%NPY=7
XMCOV = UY#({FLCAT (LHA) «,5)
TFIYMINGOTo (o 2%YMAKY )  XMOV = XMAV + USH*FLOAT(IFIX{YMIH/USY))
GO 10 19
16 Ls yMaX/{1C.%LY) + 1,
TF(ABS(YMIN/LY) o GEoFLOAT (60%NOVY=10%L~=7)) GO TO 17
LHAZ 3 10%
XMCY = UYH(FLCAT(10%L+2)+a3)
: ¢ TO 19
17 LAz 10%L=2
I PCy=8
XMCV = UYH{FLCAT(1U%L=3),,5)
¢c 10 19
18 LwAz3
XMCY = =<,54LY -
IF (=YMAXeGT o (el #YMINY)  XMOV = XMOV + USHFLOAT(IFIX(Y2AX/US5Y)
C PRINT HEADINGS OGN FIRST PAGE ‘
19 Kx=3#Nl+T
L INE=1+(N1+3) /4
MXEQ
DFLTAX = 120.%UX
XMINN = XNV = DELTAX
XMAXX = RNIV
£c 50 I=loNpX
LPCyL=LPEY
i PCL=LPE
C STARY CGRAFRING LcCeP
xMINN = XFIKN « CELTAX
XMAXX = XpAXX ¢ CELTAX
L X=¥MXel
pxzyxel2l
L INX=NFY®60=5
1F(yeECa 1) Go 7C 21
ILTNE=0
2] TF(LINE#GEe4) .GC TO 23
| INE=LINE+1
WRITE (17RCLs22) BLANK
22 FORMAT (AL
¢o 10 21
23 LINE=1
C SEARCH TO FIND MAXIMLM VALUE TO BE PRINTED
XMCVH = XMQv
Jpstil
JY =N (25JF)
24 IFAY{JY)eLELXNOVH) GO To 261
JpaN(1,.JP)
1F{(JPel Ee() GC TC 26l
Jy =N (24JF)
GC. T 24
25 XMOVH = ANCVE = LY
TF(LINE«CToLINX) GO TO 35

LINE=LINE Y
¢ ARF THERE VALLES TC BE PLOTTFD
1F(JPsLEsC) Gc To 252

25)  1F(Y{JY)eCEoXNOVE) Go T 28
252 wrITE (1TECC426) PLCT

81




82

26
26l

262

27C

270¢C
2731

2732

2733

2734

FCRMAT (A L2CATY)

TF(LINFebGalkp) GC TC 271

re 267 1l=1.120

PICTLIT) = BLANK

TF(LINE«ECo tLiACY)) Go 10 2731

IFUVALLT.LXY G6C T 28
TFILVALGL XY Ge To 25
pLCT(LVA) = DASH
IF(LINE«NFLPCLY GO To 25
1EDL=LPDL.S

PLCTILVA) = pPLUS

TF{LINE «NESLFDVL) GC Tn 25
LpCul=LiPbvL+1cC

JPERzLYA  #NL (2)

TE(NUL2) oCESLC) JPER=| Va=l
ARV = ABR(XMCVHe5¥*uy)
JPRN=zLyA=7

JPRX=LVyA=1

216N = BRLANK ;
TF(XMOVHeCT,04) CGC TO 270
JPRNzJPRM4 1

SIEAn = MINLS
TEN=10# % ((PER=UPRV =1}

ARV 3 1.UCCCCI®*ARY

AN{1) = BLANK

pe 2790 JPR=JERM,UPRX

IF( (JPERGEG e PR)«ANDe (AN(L1) sEneRLANK)
IF(JPR.ECLGPERY GC 10 2700
IF (UPReGT 4 JPER) AN (1) =zZERC
KKz ABV/TEN

PLOT(JPR) = AN(KK+1l) ;

ARV 3 ABV = TEN®FLOAT (KK)
TEN 5 o 1RTEN

1F( (KKeGTo0) e ANCo LAN (1) o EQaBLANK) )
IF(KKaGTeQ) AN(1) = ZFR0O
CCNTINUE

PLOT(JPER) = PERICD

TF(LINE«EGe (L A1) GO TO 2740
GO TQ 25

JPER=LVA

1F(UPERCLES20) Go To 2733
JPERSJPER=20

c0 TO 27132

1F (JPEReNEGLVA) GO TO 2734
tF(LVALLT LX) 60 TO 2734

TF (LVALGE MX) GO TO 2734

PLCT(JPER) = pASH
6C To 2750

ARV sJPER

SIGN = BLANK

ARV = UX%®(ABVw=e5) + XMINN
JPRN =JPER=6
1F(JPRMeLELQ)
JPRX2JPER
1FINU(L) el TeC)

GO0 10 2740

JPRX=JPER=NU(1) =1

1F{JPRX«CTel20) GG TO 2740
IF(ABV.GE.Cy) GC 10 270
ARY 3 =ABy

S1GN = MINUS

6o 70 270

)

PLOT (JPR=1)

-
=

PLOT(JPR=1) = SIGN

SIGN



2740
271
272
2720

2721
273

28

29

35
50
51

$I1BFTC

C
C
<

S
10

20
21
25
30
$18MAp

AIN
AREAC

JPER3JPER20

1F (JPERGT12C) GC TO 25

e 10 2733

e 272 I1=1s120

PLOT{IT) = FMIAUS

LpINalePl

TF( PINeLESS) GC 10 2721

tPINzLPINSS

GC YO 2740

pe 273 I1sLPIN.12045

PLCT(I1) = PLLS

LPCL=LPDL4S

LPDVL=LPDVLs1C

GC 10 25

JX=N (3 4JP)

TFAX(UX) e CT XNAXX) GO TO 29

TF (X (JXD e T o XV INK? Go TO 29

FINREX=2 (1204#X(JX) 4 80.%UX =« L20,¥XMINN)/DELTAX

INDFX2F INDEX

IF (AMCD{FINDEX+140) oGFea5) INDEXSINDEX+Y

1F (INDEXeLEL0) INDEX=1

1F (INDEXeGTo120) INDFXx=z120

JesN (4eJP)

PLCT (INDEX) = H{JH)}

JP=N (14JF)

IF (JPeLEeC) 6c To 252

JYzA(24JP)

GC 10 251

TF({ (N2oLEol) oANDs (1.EQenNPX) ) Go TO 51

CaNTINUE

AN(1)=2ZERC

RETLRN

END

PRTXT  LISTDECK

SUBROUTINE PRINT (NL.N2)
LIST RAC Bcp PRINT TAPE
FRCM N1 TC N2 PRINT LINES,

nATA BLANK/ 6R /

FORNMAT (2£4A6)

FORVAT (181CARD INPUT ERROR e3HNL= 4 1545Xe3HN2=415)
DIMENSICN PLN(22) .
]F((N21L1-N1)00R0(NI.LEOO)CCRQ(NZOLE.O)) G0 TO 30
TF{N1eEG®1l) CGC TC 20

N = Nlel

BO 10 I=leN

ne ¢ Kale22

pLN (K) aBLANK

cALL. AREAL (PLN)

N2 = N2 = N

ne 25 1 = 14N2

ne 21 k=1,22

PIN(K)y = BLANK

CALL AREACI(PLN)

WRITE(644) PLN

RETLRN
WRITE(&43) N1eN2
§TCP
END
TAPE 20
FIL E AINPLT B (2) +B1. K222 MOUNT ¢ INPUT
SAVE
cLA 344
STA PLN
cla TWRE
TNZ REAC
TS% oCPENs4
P2E AIN
sTL TwRC
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REAC

PLN

TWRE
ECF
ERR

TSX oREAL o4

PZF AINsERR
PZE ECF s sERR
1CRT CoshH
RETURN AREALC
PZF

CALL LEXIT,
CALL CLMP(504277777423)
FNC

$1BFTC pRTL LISTLDECK

C
C
C

w N

S
10

20
21
25
30
$1BMAP

BIN
EREAD

REAC

PLN
THRE
FCF
FRR

S1BMAP

olINCLa
UNITEL

SIBNAP

lUNCZ.
UNITE2

FIRNMAP

+UN03.
LNITC3

SLBROUTINE PRINTI(N1,N2)
LIST RAC BCD PRINT TAPE
FROM N1 TO N2 PRINT LINES,

DATA BLANK/6H /

FCRNAT (2446)

FORMAT (18R1CARD INPUT ERROR 23HN1=41545X43HN2=,15)
DIMENSICN PLN(22)
IF((N2oLToN1)oORa (NLoLEeO) sORa (N2sLELO)) GO TO 30
TF{N1eEGe1) €C TC 20

N = Nl=l

ne 10 I=1,N

pe ¢ K=le22

PLN (K)=BLANK

cALL BREAD(PLN)

N2 = N2 = N

Pe 25 1 = 1eN2

ne 21 Kzl,22

PIN(R) = BLANK

CALL BREAC{PLN)

wRITE(6+¢) PLN

RFTLRN
WRITE(693) N1enN2
STCP
END

TAFB 20

FILE BINPLToB (3) ¢BLK=22 4MOUNT ¢ INPUT
SAVE

cla 344

sTA PLN

cLA TWRC

N2 REAC

TS8x +CPEN %
PZEF BIN

sSTL TWRE

TSX oREAC ¢4
PZF BINsoERR
PZE ECFy4ERR
1CRT CoostH
RETURN BREAC
P2E

CALL oEXITe
CALL BUMP (=04=77777423)

FNC

UNt 4

ENTRY +UNC1oe

pZE LNITCL

FIEE +B (1) +MCUNT sHOLD « INPUT#RCD ¢ RLK=20
EN

LN2 4

FNTRY LNC2e

PZ2E UNITC2

FIEE B L(2) sMCUNT ¢ HOLD «OUTPUT 4BCDoBLK=20
EN

N3 4

ENTRY  oLNC3.

pZe LNITC3

F1I € +B(3) ¢MCUNT e HOLD s OUTPUT ¢ BCD o BLK=20
END
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APPENDIX A
PLOTTING ROUTINE

The subroutine PLOTS will provide printer plots of an arbitrary number of
independent versus dependent variable sets per graph. Each graph may
consist of any number of printer pages which when joined together form the
complete graph. Unless specified by card input, limits are taken to be the
maximum and minimum values of the variable sets.

The placement of the axes on the graph and the choice of units are selected
by the subroutine. Units have the form

m1o"”
where m and n are integers and m is restricted to the set
10, 12, 15, 20, 25, 30, 40, 50, 75

This set is arbitrary and may be redefined by card input. (See fixed input
data for program variable MV.,)

All independent and dependent values to be plotted on one graph are stored
separately asvectors, say X and Y. Then to obtain plots, one call

CALL PLOTS (Y, X, N, H)
will suffice provided the arrays N and H are set up properly.

The array N is used as a work array by the subroutine and original input
values are not restored before returning to the calling program. If the
total number of points to plot is K, the dimension of N must be greater than
or equal to 4 * K and

N(1) = No, of dependent variable sets to be plotted
N(2) = Method of selecting limits
. 1 Limits chosen from variable sets

: 2 Limits specified by card input
N(3K) = Length of Kth variable set

N(3K+1) First location of the Kth dependent vector in Y
N(3K + 2) First location of the Kth independent vector in X

nn

. = 1, a5, 9(1)

N(3N(1) + 3) No. of pages independent variable
N(3N(1) + 4) No. of pages dependent variable
The restriction 3N(1) + 4 <100 must be observed.

1 ll?{:
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The array H contains alphabetic information and, if limits are specified by
card input, the range of values to be plotted.

H(I) = Identification of graph (not used by all programs)

. I=m Ljuea; ¥

H(3K + 5) = Symbol to be used for plot of K P variable set. The
symbol code must be in the left six bits of the word.
(To redefine the code, see fixed data for program,
variable SYMBL..) ;

H(3K + 6) Identification of Kth variable set printed

H(3K + 1) with symbol. (Not used by all programs.)

H(3N(1) + 8) Upper limit on dependent values
H(3N(1) + 9) Lower limit on dependent values
H(3N(1) + 10) = Upper limit on independent values
H(3N(1) + 11) = Lower limit on independent values

Running time is approximately five seconds for a one-page graph.
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